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GEOLOGISTS  assert  that  the  operations  of  Nature,  of  which  they 
are  the  expounders,  are  performed  with  a  slowness  that  renders 
their  progress  iJmost  imperceptible  to  actual  observation.  Geology 
itself,  however,  has,  since  its  origin  as  a  science — ^less  than  a  century 
ago — grown  with  a  rapidity  and  vigour  the  very  opposite  of  the 
gradual  movement  of  physic^  change. 

But  as  sudden  and  rapid  growth  is  seldom  altogether  healthy,  so 
the  exuberance  of  vitality  in  the  young  science  has  ever  and  anon 
originated  errors  which  have,  at  times,  checked  its  career. 

Hasty  generalizations,  and  loosely  formed  theories,  advanced  by 
would-be  leaders  of  the  science,  have  occasionally  led  their  followers 
into  wrong  trains  of  thought,  whereby  they  have  failed  to  see  the 
true  bearing  of  facts  brought  before  them,  and  have  ceased,  for  a 
time,  to  advance  their  knowledge,  on  account  of  the  incorrectness  or 
insufficiency  of  their  principles  of  explanation. 

One  great  means  of  correcting  existing  errors  and  preventing  for 
the  future  the  general  adoption  of  others,  is  to  maintain  for  the 
scientific  world  an  easily  accessible  medium  of  discussion. 

In  order,  however,  to  render  the  discussion  of  any  Geological 
topic  useful,  it  must  be  based  in  the  first  instance  upon  accurately 
recorded  observations ;  and  as  every  year  increases  the  number  of 
observers,  it  also  becomes  important  to  enlarge  tlie  opportunities  of 
preserving  the  results  of  their  labours,  llie  aim  of  the  Geological 
Magazine,  since  its  commencement  in  1864,  has  been  to  supply  this 
ncfMl,  and  to  supplement,  as  far  as  j)()ssib]e,  the  authoritative  and 
old-established  Journal  of  the  Geological  Society. 

But  the  Geological  Magazine  has  in  fact  a  wider  scope,  since  it 
is  not  limited  to  the  sphere  of  any  one  society,  but  opens  its  pages 
to  all  Geologists,  in  which  to  record  their  observations  and  dis- 
coveries, and  so  promote  the  general  j)rogress  of  the  science  both  at 
home  and  abroad.  Let  us  look  at  one  or  two  points  of  Geological 
Progress  during  the  past  year. 

'  "Geological  Progjcss,"  Nos.  1  and  2,  appeared  in  the  July  and  August  Nos.  of 
the  Geological  Magazine,  1866,  pp.  289  and  337. 
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Dr.  HoUJs'^rk  in  the  Malvern  District,^  is  a  labour  of  valae  in 
which  the-'diftcussion  of  the  origin  of  certain  rocks  will  not  merely 
alter  theii**  place  and  name  in  our  classification,  but  will  aid  in  the 
reconsti^'ctibn  of  our  ideas  of  the  extent  and  distribution  of  strata 
which/af^'the  very  basement  of  our  entire  G^logical  series. 

In-U^e  manner  Messrs.  Salter  and  Hicks,'  in  a  remote  district  of 

South  Wales,  have  worked  out  the  presence  of  rocks  of  at  least  an 

approximately  similar  antiquity,  revealing  to  us  a  fauna  hitherto 

.almost  unknown  in  Britain,  and  similar  to,  but  not  identical  with, 

'.tile  Primordial  Zone  of  Barrande:  and  for  which  the  discoverers 

:  •.  4ave  proposed  the  new  term  "  Mensdvian  Group." 

'•     The  interesting  question  of  the  earliest-known  forms  of  life*  re- 

'  mains  much  where  it  was  left  in  1864,  the  discussion  at  Birmingham 

having  elicited  no  new  facts  to  alter  the  conclusions  arrived  at  by 

the  generality  of  British  and  Canadian  Qeologists,  neither  has  further 

investigation  afforded  any  new  forms. 

Sir  W.  E.  Logan,*  Mr.  T.  Sterry  Hunt,"  Dr.  Dawson,*  Dr.  Car- 
penter,^  and  Prof.  Rupert  Jones,®  have  each  published  the  results  of 
their  separate  investigations  of  Eozodn  Canadenae.  Dr.  Carpenter 
finds  no  difficulty  in  placing  Eozodn  in  the  Nummuline  series  of 
Foraminifera,  with  certain  resemblances  to  Calcartna, 

It  is  wonderful  to  find  so  very  lowly  an  organism  spreading  out 

in  these  ancient  seas,  and  forming  masses  as  large  as  coral-reefs ; 

but  our  astonishment  becomes  even  greater,  when  we  are  assured 

by  Messrs.  Parker  and  Jones'  that  the  Foraminifera  of  the  present 

1    day,  form  no  less  than  95  per  cent  of  the  ooze  covering  the  floor  of 

;    the  wide  Atlantic  ocean. 

^  The  Chalk  is  doubtless  also  largely  indebted  to  these  humble 
foraminated  shells ;  whilst  in  some  of  the  older  Tertiaries  they  play 
a  more  conspicuous  part  than  any  other  organism — ^the  Nummulitio 
formation  often  atttuning  a  thickness  of  many  thousand  feet,  and 
extending  from  the  Alps  to  the  Himalayas,  and  &om  Algeria  to 
Caboul.>« 

In  addition  to  the  great  palaoontological  value  of  Dr.  Duncan's 
descriptions  of  West  Indian  and  other  Tertiary  Corals,  etc.,"  hia 
papers  possess  a  higher  claim  to  notice,  in  the  suggestions  they  offer 
us  concerning  the  physical  history  of  particular  localities,  and  also 
as  aids  in  explaining  more  general  geological  phenomena  of  the 
movements  and  distribution  of  life  in  past  times,  and  the  share  of 
such  past  life  in  forming  our  present  faunas. 

The  power  of  Glaciers  to  excavate  Lake-basins  met  with  an  ener- 

'  Quart.  Journ.  Geol.  Soc.,  vol.  xxi.  p.  72. 

*  Ibid.,  Yol.  xxi.  p.  476,  and  present  No.  of  Geol.  Mao.  p.  27. 

*  Gbologioal  Maoazinb,  yol.  i.  p.  225. 

*  Qaart.  Journ.  Geol.  Soc.,  yol.  xxi.  p.  46. 

»  Ibid.,  p.  67.  •  Ibid.,  p.  61  (Platea  VI.  and  VII.) 

7  Ibid.,  p.  69  (Plates  VIII.  and  IX.),  and  Intellectual  Obsenrer,  yol.  yii.  p.  278. 

8  Populiur  Science  Reriew,  April,  1866. 

*  Phil.  Trans.,  1866,  pp.  326-341.     8  plates. 

10  Lyell's  Elements,  1866,  6th  edition,  p.  306. 

11  Quart.  Journ.  GeoL  Soc.,  toL  xxi.  pp.  1,  and  S49. 
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getic  opponent  in  the  President  of  the  G^logical  Society,  Mr.  W.  J. 
Hamilton,  who,  in  his  Anniversary  Address,^  discussed  adversely 
the  views  lately  promulgated  by  his  predecessor,  Professor  Ramsay, 
from  the  same  chair. 

Professor  Phillips'  has  also  expressed  his  views  and  observations 
ipon  loe-action,  and  the  height  to  which  it  is  possible  for  Glaciers 
to  ascend  by  the  continuous  pressure  of  the  mass  above.  But  his 
examination  of  Wastwater,  in  Cumberland,  led  him  to  the  conclusion 
that  Ice  would  not  have  been  effective  in  excavating  its  basin . 

The  eminent  Swiss  Geologist,  M.  Desor,  in  his  recently  published 
work,  ''  Der  Gebirgsbau  der  Alpen,**  adds  the  weight  of  his  name  to 
the  adverse  party.    He  divides  lake-basins  into  three  classes,  namely  : 

1,  lakes  situated  in  depressions  between  mountains,  at  right-angles 
to  their  general  direction — ^to  which  class  belong  the  Italian  lakes ; 

2,  lakes  in  the  plain  or  on  the  borders  of  mountains,^  whose  basins 
have  been  excavated  by  water ;  and  3,  moraine-lakes,  whose  waters 
ire  danmied  up  at  their  outlet,  as  the  Brienzer-See. 

Every  thoughtful  geologist  must  admit  that  Seas  and  Bivers,  Frost 
and  Snow,  Bain  and  Ice,  have  all  shared  in  the  labour  of  fEUshioning 
the  present  surface  of  our  earth — nay,  more,  are  doing  so  to-day — 
each  performing  its  own  portion  of  the  task,  and  leaving  (as  Mr.  J.  F. 
Campbell' has  admirably  shown)  its  ''tool -marks"  to  testify  to  the 
engine  used. 

Again,  though  many  metamorphic  rocks,  formerly  attributed  to 
Igneous  origin,  are  now  known  to  be  in  reality  sedimentary  deposits, 
crashed  and  altered  by  pressure,  beneath  superincumbent  stmta  of 
more  recent  date ;  we  have  still  left,  in  all  parts  of  the  world, 
evidences  of  upheaval  by  volcanic  action,  accompanied  by  deposits  of 
truly  erupted  or  intruded  material,  the  nature  of  which  cannot  be 
explained  by  shrinkage  of  the  mass,  or  crumplings  of  the  crust  by 
lateral  pressure,  though  each  c^f  these  causes  has  produced  its  eflfect. 
Volcanic  outlets  like  the  Sumatran  and  Javan  range,  which  comprise 
no  less  than  109  lofty  fire-emitting  mountains,*  or  like  that  of  Cen- 
tral America  (lately  visited  by  Professor  K.  von  Scebach,  of  Got- 
tingen,  who  examined  upwards  of  30  craters,  nearly  all  of  whicli 
were  active)  are  slight  surface-indications  of  what  must  be  the 
pressure,  and  consequently  the  heat,  at  great  depth  beneath  the 
crust  of  our  globe. 

We  trust  that  physical  geologists  will  this  year  agree  to  divide 
the  burden  of  work  more  equitably  between  Seas,  Rivers,  and  Ice, 
Pire  and  Rain,  Frost  and  Snow,  taking  into  careful  consider- 
ation the  relative  powers  of  each  agent  (as  seen  at  work  to-day) 
in  having  produced  like  results,  but  on  a  larger  scale  perhaps,  in 
the  past. 

(To  he  continued.) 

^  Quart.  Joum.  Geol.  Soc..  vol.  xxi.  p.  Ixxivii.,  Anniversary  Address. 

*  Geol.  Mao.,  vol.  ii.  p.  513. 

'  Frost  and  Fire,  etc.     By  a  Traveller.     Edinburgh:  Edmonston  and  Douglas. 
1865.     2  vols.  8vo.  pp.  1015,  and  117  illustrations. 

*  Scrope  on  Volcanoes,  2nd  edition,  1862,  p.  12. 


Etheridge^New  ReptUes  in  the  Coal. 


I. — On  the  Discovebt  of  several  New  Labtrinthodoitt  Bxftiuu 

IN  THE  C0AL-MeA8UBEI>  OF  IbELAND. 

Communicated  by  Robert  Ethbbidoe,  F.R.S.Em  F.Q.S.,  Palssontologist  to  the    :' 

Geological  Surrey  of  Great  Britain. 

T  REGRET  that  this  short  but  important  communication  was  too- 
late  for  insertion  in  the  December  number  of  the  Qeoijooical 
Magazine,  as  it  was  intended  to  announce  the  discovery  of  no  less. 
than  four,  if  not  five,  new  Genera  of  Amphibian  Labyrinthodont  BeptUes  • 
from  the  true  Coal-beds  of  Jarrow  Colliery,  Kilkenny,  Ireland. 

In  the  latter  part  of  November,  1865,  Professor  Huxley  visited 
Ireland  for  the  purpose  of  examining  some  collections,  chiefly  formed 
by  the  labours  of  Mr.  Brownrig  and  Dr.  E.  P.  Wright,  which  were*. 
brought  together  for  his  inspection.     It  has  resulted  in  the  disooveiy. 
and  determination  of  the  existence  of  five  new  and  remarkable  forms 
of  Reptilia,  truly  Amphibian  and  Labyrinthodont,  all  of  which  axe 
from  the  workable   Coal-seam   of    the   above-mentioned    CoUieiy' 
(Jarrow).     To  this  rich  harvest  of  Reptilian  Vertebrata  of  the  Car- 
boniferous epoch,  must  also  be  added  a  new  genus  of  fish  (probably  * 
Ganoid)  possessing  an  unossified  notochord,  and  strong,  bony,  much 
recurved  ribs.     This  new  form  Prof.  Huxley  has  termed  "  Campy- 
lopleuron,**     It  will   shortly  be  described  and  figured  with  the< 
tteptilia. 

It  is,  however,  to  the  new  Amphibian  Reptilia  that  ho  is  anxious 
to  draw  the  attention  of  Palaeontologists  as  being  perhaps  one  of  the 
most  important  discoveries  and  additions  made  to  Palaeontological 
research  during  the  past  ten  years.  Three,  out  of  the  five  forms,  of 
these  Amphibians  are  undoubtedly  new  to  science,  and,  in  all  pro- 
bability the  remaining  two  also. 

The  first,  and  most  remarkable  genus,  Prof.  Huxley  has  named 
"  Ophiderpetonj"  having  reference  to  its  elongated,  snake-like  form» 
rndiraentary  limbs,  peculiar  head,  and  compressed  taiL  In  outward ' 
form  Ophiderpeton  somewhat  resembles  Siren  lacertinaj  and  AmphiumOf 
but  the  ventral  surface  appears  covered  with  an  armature  of  minute 
spindle-shaped  plates,  obliquely  adjusted  together,  as  in  Areha" 
gosaurus  and  Pholidogaster.     . 

The  second  new  form,  which  he  names  Lepterpeton,  possesses  an 
eel-like  body,  with  slender  and  pointed  head,  and  singularly  oon-. 
structed  hour-glass  shaped  centra,  as  in  Thecodontoaaurus. 

The  third  genus  which  Professor  Huxley  names  Ichthyerpeton, 
has  also  ventral  armour  composed  of  delicate,  rod-like  ossicles ;  the 
hind-limbs  have  three  short  toes,  and  the  tail  was  covered  with 
small  quadrate  scutes,  or,  apparently  homy  scales. 

The  fourth  new  Amphibian  Labyrinthodont,  he  appropriately 
names  Keraterpeton,  a  singular  salamandroid  looking  form,  but 
minute  as  compared  with  the  other  associated  genera.  Its  highly 
ossified  vertebi^  column,  prolonged  epiotic  bones,  and  armour  of 
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overlapping  scates,  determines  its  character  in  a  remarkable  maimer. 
These  remains  weire  collected  by  Mr.  Oalton  of  the  Geological 
Survey  of  Ireland. 

The  remaining  genus  is  represented  by  portions  of  the  posterior 
iialf  of  an  animial  nearly  seven  feet  in  length,  which  Mr.  Hoxley 
is  inclined  to  believe  may  belong  to  itke  genus  Anthraeosaunu,  or 
one  closely  allied  to  it. 

We  cannot  dwell  upon  these  new  and  remarkable  discoveries,  and 
additions  to  the  reptilian  fauna  of  the  PalsBOzoic  epoch  (Coal  period) 
without  reference  to  our  oflen  preconceived  views  upon  the  early 
distribution  of  vertel»ate  life  upon  the  earth.  We  should  be  very 
cautiofis  in  assuming  upon  negative  evidence,  the  non-existence  of 
any  group  of  the  animal  kingdom,  which  may  have  long  since 
lived  and  passed  away,  but  whose  remains  are  nevertheless  as  yet 
undtscoveied,  nay  almost  unsuspected.  But  admitting  the  value  of 
such  deductions,  the  process  must  indeed  be  an  exhaustive  one 
before  the  non-existence  of  any  group  or  form  can  be  held  as 
established,  because  we  have  not  yet  succeeded  in  ascertaining  its 
existence  in  a  fossil  state  in  any  region  of  the  globe.  Like  many 
other  discoveries  of  the  same  kind,  the  present  one  only  tends  to 
shew  the  necessity  for  caution  in  generalizing  too  positively  upon 
negative  evidence  as  to  the  non-occurrence  of  any  forms  of  Verte- 
brates which  may  have  lived,  but  whose  remains  have  not  yet  been 
found. 

Museum  of  Practical  Geology, 
Jebmyn  Street. 

Note. — Profjessor  Huxley,  and  Mr.  E.  P.  "Wright,  are  preparing  a  joint  Memoir 
apon  these  remains,  for  the  Royal  Irish  Academy. — R.  E, 


n. — The  Rajsei>  Beach  of  Cantyre. 
By  Edward  Hull,  B.A.,  F.G.S.,  etc. 

AMONGST  the  many  objects  of  interest  to  the  naturalist  in  that 
remarkable  limb  of  the  Western  Highlands,  variously  written 
"Cantyre,'*  "Cantire,"  or  '*  Kintire,"  are  the  raised  beach  and  sea- 
worn  rocks  which  may  be  traced  all  along  the  coast  under  varying 
forms  and  aspects.  This  beach  is  the  same  as  that  which  has  been 
described  by  various  writers  as  skirting  the  coast  of  Scotland  from 
the  Roman  Wall  northward,  and  winding  througli  the  innumerable 
fiords  and  sea-locks  of  the  Firth  of  Clyde  and  the  west<)m  coast ; 
and  to  which  attention  was  first  called,  I  think,  by  Mr.  Smith  of 
Jor<lanhill,  in  1836  and  1838,  in  papers  read  before  the  Geological 
and  Wemerian  Societies,  and  with  other  memoirs  condensed  into  a 
small  volume,  in  18(>2.^  It  is  the  last  and  by  far  the  most  strongly 
pronounced  of  all  the  raised  beaches  of  Scotland — of  which  there 
are  several — and  is  very  graphically  described  by  Mr.  Geikie  in  his 
recent  work.*  Now  it  is  worthy  of  remark,  tliat  each  of  these 
authors  draws  opposite  conclusions  regarding  the  age  of  tliis  raised 
beach  from  the  same  evidence ;  for  Mr.  Smith,  of  Jordanhill,  con- 

*  Researches  in  Newer  Pliocene  and  Post-Tertiary  Geology.     Glasgow. 

*  Scenery  and  Geology  of  Scotland,  p.  320. 
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siders  the  beach  to  be  more  ancient  than  the  Boman  period,  and 
Mr.  G^eikie,  on  the  contrary,  more  recent,  both  appealing  to  the 
position  of  the  Eoman  Wall  at  its  termination  on  the  western  and 
eastern  coasts  as  evidence  of  the  correctness  of  their  views.  Who 
shall  decide  when  such  authorities  differ  ?  Perhaps,  after  all,  it  ib 
an  advantage  to  science  that  the  point  should  not  be  decided  9z 
cathedra — and  I  cannot  but  feel  something  of  the  satisfaction  ex- 
pressed on  a  former  occasion  by  the  Professor  of  GJeology  in  one  of 
our  Universities,  when  referring  to  the  controversy  regarding  the 
age  of  certain  fresh-water  strata  in  his  neighbourhood — ^that  there 
was  a  probability  of  a  question  being  left  wMch  would  afford  matter 
for  speculation  to  aU  future  generations  of  students  in  geology. 

Professor  Nicol,  in  his  description  of  the  Greology  of  Oantyre/ — 
to  the  accuracy  of  which  I  can  bear  a  willing  testimony — gives  a 
brief  description  of  this  old  coast  line ;  which  from  the  level  of  its 
inner  limit  above  high- water  mark,  may  be  called  "  the  thirty-feet 
beach."  All  along  the  coast  the  ancient  sea-margin  may  be  traced 
by  a  line  of  cliffs  of  various  degrees  of  steepness,  according  to  the 
nature  of  the  rock  ;  sometimes  as  a  bank  umbrageous  with  trees  and 
shrubs ;  sometimes  as  a  rocky  cliff  projecting  to  the  water's  edge,  and 
again  receding  inland  for  several  hundred  yards.  In  many  places 
this  old  coast-cliff  is  hollowed  into  caverns  of  all  sizes  and  forms ; 
and  these  caverns  have  been  hewn  not  only  in  the  softer  beds  of  the 
Old  Red  Sandstone  and  Conglomerate,  or  even  in  the  Mica-schist,  but 
in  such  hard  rocks  as  the  porphyries  of  Davar  Island,  at  the  entranoe 
to  Campbelton  Bay. 

From  the  base  of  this  cliff  a  slightly  shelving  terrace  extends  to 
the  present  sea-margin,  on  which  are  built  most  of  the  villages,  as 
well  as  some  of  the  ruined  churches  and  graveyards,  which  probably 
date  as  far  back  as  the  12th  or  13th  century.  The  terrace  has  also 
been  taken  advantage  of  with  considerable  judgment  for  laying  out 
the  roads  which  skirt  the  shore ;  and  I  venture  to  think  no  traveller 
can  come  away  from  that  wild  country  without  complimenting  the 
inhabitants  on  the  excellency  of  their  roads,  over  which,  on  the 
darkest  nights,  a  carriage  may  be  driven  at  a  rapid  pace  with  the 
greatest  safety;  and,  as  an  additional  recommendation,  I  may  add, 
that  there  are  no  turnpikes. 

The  surface  of  the  terrace  is  often  diversified  by  rocks,  sometimes 
rising  in  isolated  and  fantastic  masses  above  the  level  surface  of  the 
terrace,  and  resembling  in  form  and  features  those  at  a  lower  level 
which  are  now  subject  to  the  full  play  of  the  breakers.  So  little 
altered,  indeed,  are  these  inland  rocks  from  the  skerries  and  sea- 
stacks  of  the  coast  in  the  immediate  vicinity  that,  as  Mr.  Cteikie 
observes,  were  you  to  strip  them  of  their  garniture  of  lichens  and 
mosses,  and  tear  away  the  shrubs  and  brambles  which  cling  to  their 
sides  or  spring  from  their  tops,  and  in  their  place  clothe  them  with 
a  «laggy  covering  of  sea-weed,  limpets,  and  Balanif  you  might 
BnpiK)se  they  had  only  yesterday  been  lifted  out  of  the  waters  of 
the  sea. 

1  Joun.  GdoL  Soe.,  yoI.  yiiL 
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I  TeDtnre  to  offer  a  few  remarkH  on  tlie  Beverel  forma  in  which 
these  monmnentB  and  vefltigea  of  ancient  sea-action  present  them- 
selves. 

Along  the  western  coast,  norih  of  Machribanish  Bay,  the  rooks  of 
Mica-schist  (forming  the  fundamental  rock  of  the  country)  assume 
the  most  fsntastio  forms,  and  their  wrinkled  and  weather-beaten 
■ni&oee  often  bear  the  closest  resemblance  to  the  knotty  stem  of  an 
old  oak.  The  beds  are  often  intensely  crumpled,  but  are  traversed 
1^  a  system  of  joints,  running  generdly  in  a  north-westerly  direc- 
tum, and  cleaving  the  rock  in  nearly  vertical  fisBures  of  wonderful 
regularity  (see  Fig.  1).  In  the  case  of  this  rock  the  action  of  the 
sea  has  resulted,  not  in  the  formation  of  caves,  but  of  chasms,  hewn 
out  along  these  joiate,  sometimes  to  a  depth  of  40  or  50  feet.  One  of 
the  most  striking  of  these  fissures  is  represented  in  Fig.  1.  It  is 
Isidged  across  for  the  road  at  the  spot  &om  which  the  sketch  is 


Fig.  1.— Se*-wokm  Fissunra  in  MiCi-acHisx,  beyond  the  Fbesbht  StACH  o 


taken,  and  in  looking  up  tlie  vista  between  the  two  vertical  walls, 
the  impression  conveyed  is  that  the  wftUe  have  been  rent  asunder, 
BO  like  are  they  to  each  other,  and  BO  true  is  their  paruHelism.  Such 
an  impression,  it  need  scarcely  be  stated,  would  be  erroneous ;  the 
true  csplanation  being,  that  the  intervening  portions  of  the  rock 
have  been  swept  away.  The  joiwtage  has  lieeu  hero  evidently  the 
guide  to  the  sea-action,  and  the  waves,  taking  advantngo  of  those 
places  where  a  number  of  fissures,  running  close  togetlier  in  parallel 
planes,  has  offered  to  their  action  a  line  of  weakness,  have  loosened 
and  carried  away  block  after  block,  till  such  chasms  are  formed  as 
those  here  presented  to  us.  We  have  only  to  step  down  a  few 
paces  to  the  actual  shore  where  the  waves  are  at  work  among  the 
same  rocks   to   observe  the  present  mode  of  hewing  out  &\m.\!a,t 
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fissures;  but  it  is  impossible  to  observe  a  fissure  in  these  tough 
schistose  rocks  of  the  old  sea  beach  of  such  dimensions  as  the  above 
(about  150  feet  in  length,  and  35  or  40  in  depth)  without  being 
impressed  with  the  conviction  that  the  time  required  for  this  work 
must  have  been  long  indeed. 

The  caves  which  are  found  at  intervals  all  round^the  ooast,  and 
which  form  a  range  of  natural  rock-hewn  compartments  at  a  level 
of  10  to  30  feet  above  the  present  tidal  limits,  are  perhaps  the  most 
convincing  of  all  the  various  evidences  of  ancient  sea-action  which 
can  be  adduced.  These  caves  are  hewn,  not  only  in  the  softer 
strata  of  the  Old  Bed  Sandstone,  but  also  in  rocks  of  such  firmness 
as  the  porphyries  of  Davar  Island,  at  the  entrance  to  Campbelton 
Bay.  This  island,  which  on  the  landward  side  slopes  gradually  down 
to  the  water's  edge,  on  the  opposite  side  is  girt  by  a  wall  of  rugged 
rock,  rising  vertically  from  a  ledge  which  slopes  gradually  down- 
ward and  terminates  in  a  vertical  cliff  under  low  water.  The  wall 
above  the  ledge  is  honeycombed  with  fissures  and  caves  in  a  position 
beyond  the  reach  of  the  sea,  and  unquestionably  referable  to  a  past 
age.  One  of  these  caves  has  a  double  mouth,  and  is  stated  by 
Professor  Nicol  to  be  130  feet  in  length,  and  was  originally  even 
longer,  because  the  face  of  the  cliff  is  itself  being  gradually  worn 
backwards,  as  is  attested  by  the  blocks  of  rock  which  lie  scattered 
over  the  surface  of  the  sloping  ledge,  which  are  loosened  by  the  past 
rains  and  spray,  and  carried  off  by  the  waves.  Professor  Nicol 
remarks  upon  the  length  of  time  which  must  have  been  necessary  to 
excavate  such  a  cave  as  this.  He  says  :  "Even  though  some  fissure 
in  rock,  or  softer  vein  of  stone,  may  have  determined  the  greater 
waste  in  this  place,  still  the  time  required  for  its  formation  must 
have  been  enormous.  It  seems,  indeed,  almost  impossible  to  estimate 
the  number  of  ages  spent  by  the  waves  in  cutting  out  a  cave  of 
130  feet  in  length  in  rocks  of  such  hardness  as  the  porphyries  of 
Davar  Island."* 

Caves  in  the  rock -bound  coast  between  Campbelton  and  Keill  are 
of  frequent  occurrence.  The  Old  Red  Conglomerate  in  which  they 
are  for  the  most  part  excavated  is,  in  itself,  well  calculated  to 
astonish  any  one  who,  like  myself,  sees  it  for  the  first  time.  It  is 
a  "pudding-stone,"  in  which  the  plums  are  often  of  the  size  of  the 
largest  mortar  shells,  reaching  thi^e  feet  in  diameter.  Yet  are  they 
always  so  smooth  and  rounded,  that  they  must  have  been  rolled 
about  for  a  long  time  by  the  waves  before  they  became  imbedded. 
Tbe  stones  and  boulders  consist  of  felspar  and  claystone  porphyries 
(some  like  those  of  Davar  Island)  indurated  grits  and  sandstones, 
white  and  coloured  quartz,  and  more  rarely  granite,  but  (as  Pro- 
fessor Nicol  has  observed)  there  are  no  specimens  of  the  prevailing 
rock  of  the  country — mica-schist.  I  could  not,  however,  help  re- 
marking frequent  examples  of  that  peculiar  "liver-coloured"  quartzite 
which  occurs  so  abundantly  in  the  New  Eed  Conglomerate  of  Cen- 
tral England,  and  the  source  of  which  is  still  so  mysterious. 

Some  of  the  caves  at  Keill,  close  by  the  spot  where  St.  Columba 

^  Geology  of  Cantyre,  p.  422. 
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is  supposed  to  have  landed  on  the  ehoni  of  Scotland  (a.d.  561),  are 
fine  epecimena,  and  each  has  ita  legend  devoutly  treasured  in  the 
memories  of  the  inhabitants,  and  happily  preserved  from  the  poBSi- 
Irili^  of  oblivion  by  the  pen  of  Cuttibert  Bede.'  Further  north, 
■bout  three  miles  south  of  Campbelton  Bay,  is  a  cave  held  in 


Tig.  2.— St.  Kizrak'b  Cave.    Baued  Coabt  op  Camtbs. 


peculiar  Tcoeratioii  by  the  men  of  Cantyre.  It  is  the  cave  of  St. 
Kieran,  "  The  Apostle  of  Cantyre,"  and  the  traditionary  preceptor 
of  St.  Columba  fajmself  {Fig.  2).  To  this  solitary  dwelling  he  was 
wont  to  retire  at  tlie  interviils  between  his  missionary  journeys 
amongst  the  sav^ie  clans  and  roving  barbarians  of  this  wild  region. 
It  is  hewn  in  Conglomerate,  reaching  inward  to  a  distance  of  about 
120  feet  from  the  entrance.  From  the  interior,  the  southern  ex- 
tremity of  Arran  appears,  and  the  entrance  lias  a  rude  roBumblanco 
to  a  loftily-pointed  arch.  At  the  entrance  the  floor  of  the  cave  is 
abotit  12  feet  above  the  present  high  water  level,  but  it  gradually 
ascends  inwards  to  a  height  of  at  least  30  feet.  Tlie  roof  reaches 
an  elevation  of  about  40  feet  above  the  floor,  and  the  cave  itself  is 
truly  of  ancient  date. 

From  an  exuiuinntion  of  the  caves  which  came  unilcr  my  notice, 
where  tlie  entrance  was  pointed  or  arched,  it  became  evident  to  me, 
tliat  they  always  had  their  origin  in  a  fissure  or  joint,  which  offered 
a  line  of  weakness  for  tlie  action  of  the  waves.  In  any  case,  how- 
ever, the  work  of  excavation  must  liavc  been  a  long  and  laborious 
one.  The  huge  boulders  as  they  becatne  dislodged  from  tlieir  bods, 
were  doubtless  wielded  with  powerful  effect  by  the  waves  in  batter- 
ing the  sides  of  the  fissure  when  once  an  entrance  was  made,  and 
when  wc  recollect  that  the  lower  portions  of  the  cave  wore  subject 
to  this  action  for  a  longer  period  than  the  upper  it  is  not  difficult  to 
accomit  for  the  arched  form  of  the  interior. 
'  SeD  "  GJeucreggaii," 
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la  the  oases  above  cited  ^ta  oon^onunto  beds  era  hi|^ilT  tiltod, 
but  another  kind,  namely,  flat-roofed  oaveo,  may  be  obMrred  whne 
tbe  beds  are  horizontaL  A  good  example  <tf  duB  olaas  is  afforded 
by  a  nearly  isolated  rook  of  Old  Bed  Suidatone  at  tiie  Tillage  of 
Balloohantye  (Fig.  8) ;  a  rook,  trnly  wKTo-wom,  and  now  bo  Ck 

■■■f.f 


Fig  8  —Cats  at  OiJ>  Coiac-oum,  BAUMmAxm,  Cuma*. 
out  of  reach  of  the  sea,  Hiat  the  villaKa  is  built  between  it  and  the 
shore,  at  a  lower  level.  In  this  case  me  sea  bas  acted  horizontally 
by  working  in  a  stratnm  softer  than  the  othen  within  its  reach, 
somewhat  after  the  plan  adopted  by  coal-miners.  The  upper  layers 
then  give  wny  until  one  is  reached  sufficiently  firm  to  fonn  the 
roof.  In  another  part  of  the  rock  a  holo  has  actually  been  pioroed 
right  through  along  the  line  of  another  softer  layer  of  sandstone. 

Though  the  very  recent  elevation  of  the  land,  the  evidences  of 
'wliich  we  have  now  been  considering,  has  added  some  millions  of 
acres  to  the  area  of  WeBtem  Scotland,  it  cannot  be  doubted  that  the 
present  action  of  tho  sea  tends  year  by  year  to  narrow  the  terrace, 
and  te  obliterate  tho  vestiges  of  ancient  sea  action.  As  tbe  present 
sea  cliffs  and  ekerrios  are  being  worn  back  towards  the  former 
coast-hne,  the  two  have  in  some  places  become  as  one,  and  it  is 
sometimes  impossible  te  trace  the  dividing  line.  Still,  for  all  we 
can  say  to  the  contrary,  it  is  quite  possible  another  elevation  of  the 
coast  may  take  place  before  all  traces  of  "the  thirty-feet"  beach 
have  disappeared. 

in. — On  L  New  CBUSTACEAif  (^obb  Makdbbi,  H.  W.),  i^om  the 

Lias  or  Ltue  Bsgis,  Dobbbtshibx. 

Bj  Henkt  Woodward,  F.G.S.,  F.Z.S. 

(PLATE  t.) 

THE  beautiful  crustacean,  forming  the  subject  of  this  paper, 
which  is  represented  of  the  natural  size  in  tlie  accompanying 
plate,  was  obtained  by  Mr.  J.  W.  Harder,  from  the  Lower  Lias  of 
Lyme  Regis,  in  Dorset^ire. 

It  is  the  first  British  example  of  the  genua  JEger  of  Count 
MiiDster,'  a  well-known  form  in  tho  Lithographic  stone  of  Solen- 
hofen,  in  Bavaria.  The  specimen,  which  ia  now  in  the  Geological 
Collection  of  the  British  Uuseum,  ia  exposed  on  a  slab  of  soft  Blue- 
'  Miinaler'a  Bcitrage  Zat  Petrafacten-kuiule.    Bayrcath,  1S3&.    H«lt  ii.  p.  64. 
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Lias-clay :  the^  shelly  envelope,  black,  and  glistening,  still  remains 
upon  the  darkest  parts,  whilst  the  lighter  portions,  though  retaining 
the  brown  stains  which  indicate  the  general  contonr  of  the  animal, 
have  been  decorticated,  as  it  were,  by  the  shrinkage  of  the  clay 
in  drying.  v 

[All  fossils  from  clay  strata,  but  especially  those  from  the  Gkiiilt,  tKe  \ 
Oxford-clay,  and  the  Lias,  require  almost  daily  care  and  attention    \ 
for  the  first  few  weeks  after  they  are  removed  from  the  bed  in     \ 
which  they  occur,  or  the  entire  surface  will  flake  off  in  drying.     A      I 
judicious  application  of  very  dilute  gum,  mixed  with  one-fourth       I 
part  glycerine  or  sugar,  is  found  to  give  the  necessary  tenacity  to        I 
these   delicate  remains.     But  the  practised  fossil-collector  prefers        / 
treating  such  objects  with  thin  gelatine  as  a  more  durable  harden-       I 
ing  material.*     The  Readers  of  the  Gbologioal  Magazins  must      / 
paffdon  this  digression,  but  I  speak  feelingly,  having  seen  beautiful   ^ 
specimens  perish,  for  lack  of  daily  gum- water.] 

Although  the  extremely  long  and  slender  rostrum  (see  woodcut, 
fig.  1)  observable  in  most  specimens  from  Solenhofen  (and  most 


I >-.  u  •.>■'*•  ■ 
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Fig.  1.— Rostrum  of  ^ger  Upularis,  Schlot.  sp.  Lithographic  stone,  Solenhofen. 
Pig.  2. — Distal  cxtreniity  of  1st  thoracic  limb  of  ^Eger  tipuiariSf  showing  the  double 

row  of  seta  with  which  it  is  furnished. 

• 

probably  existing  in  all  the  species  of  this  genus')  is  wanting  in 
this  Ijias  example,  it  may  have  been  present  when  first  removed 
from  the  cliff.  The  slab  has,  however,  been  unfortunately  fractured 
lon^tudinally,  jnst  across  the  very  part  where  the  rostrmn  would 
have  laid.  The  five  pairs  of  thoracic  limbs  and  the  abdominal 
segments  are  Yory  well  preserved,  and  I  have  therefore  no  hesitation 
in  assigninj^  it  to  the  genus  JFJtjer. 

If  we  refer  to  the  plate  we  shall  see  that  the  first  pair  of  thoracic 
legs  (marked  a)  are  long  and  slender,  with  monodactylous  ex- 
tremities ;  each  joint  is  fringed  with  a  double  row  of  fine  spines  or 
seicB.  In  this  well-marked  generic  character  it  agrees  exactly  with 
the  Solenhofen  species  (see  woodcut,  fig.  2)  ;  but  the  body  and 
limbs  are  much  more  robust  in  our  Lias  example,  than  in  any  of 

*  Sec  Geological  Magazine,  vol.  ii.  p.  239. 

*  Dr.  Oppel  in  his  valuable  work,  Palaeontologischc  Mitthcilungen,etc.,  Stuttgart, 
1862,  has  figured  and  described  five  species  of  .^er  from  Solenhofen,  two  of  which, 
^\  ISronni  and  ^£\  armaiusy  are  destitute  of  any  prominent  rostniia. 
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the  spedes  found  in  Bavaria.  The  second  pair  of  limbs  (b)  ue 
much  thicker,  and  are  furnished  with  long  and  tapering  ekdm.  The 
tliird  and  fourth  pairs  of  appendages  (e  and  d)  are  also  chelate,  bat 
are  much  shorter  and  more  robust  than  the  preceding  pair.  The 
extremities  of  the  fifth  and  last  pair  of  logs  (e)  are  extremely  long 
and  slender  and  are  destitute  of  chda  or  •eta. 

The  antennae  are  but  imperfectly  preserved,  but  portions  of  fheir 
many -jointed  filaments  may  be  seen  at  h  ;  there  is  also  a  scale-like 
body  seen  at  g^  which  was  no  doubt  attached  to  the  base  of  the 
outer  antenna.  This  lamellar  appendage  is  not  shown  in  any 
Soleuhofen  example  of  the  genus  JEger.  A  dark  oval  v^t  {%) ,  j  ust  be- 
neath the  projection  formed  by  the  rostrum,  indicates  the  position  of 
the  eye  (see  also  woodcut,  fig.  1). 

The  carapace  has  been  slightly  displaced  by  pressure,  in  an 
upward  direction,  as  is  usually  the  case  in  the  fossil  Macmra,  both 
from  the  Lias  and  the  Lithographic  stone.  That  portion  of  the 
shield  which  would  have  covered  the  branchia,  or  gills,  being 
absent,  the  internal  vertical  walls  (formed  by  the  re-duplication 
and  infoldings  of  the  shelly  portion  of  the  thoracic  segments) 
to  which  the  muscles  of  the  limbs  are  attached,  are  exposed 
to  view. 

Tlie  brandiial  and  nuchal  furrows  can  be  traced  upon  the  surface 
of  the  carapace,  and  also  an  oblong  ridge,  or  tubercle  (similar  to 
that  in  jEger  tipidariSf  see  woodcut  fig.  1),  near  the  eye,  in  the 
hepatic  region.  The  surface  of  both  the  carapace  and  abdominal 
segments  is  smooth,  and  destitute  of  ornamentation.  The  1st 
abdominal  segment  is  imperfect,  but  the  opimeral  borders  of  the 
2iid  and  3rd  segments  are  rounded,  whilst  the  4th,  5th,  and  6th 
arc  broadly  falcate,  with  their  points  directed  backwards.  The 
exterior  caudal  plate  is  long  and  slender,  with  a  groove  down 
its  centre,  and  appears  to  be  divided  near  the  extremity  by  a  trans- 
verso  line  of  articulation  or  suture,  marked  by  a  small  spine  on  the 
border  as  in  the  Astacida,  The  inner  caudal  plate  is  smooth,  and  is 
not  divided  at  its  extremity.  The  central  plate  is  narrow,  and 
ornamented  with  two  deep  grooves ;  the  extremity  is  pointed. 
Parts  of  four  or  five  pairs  of  the  false  abdominal  swimming-feet 
(Plate  I.,  /)  are  also  preserved  upon  the  surface  of  the  slab. 

The  specimen  figured  in  our  plato  is  the  only  example  I  am 
acquainted  with  from  the  Engli^  Liassic  formation.  Li  compli- 
ment, therefore,  to  the  discoverer,  Mr.  J.  W.  Marder,  of  Lyme 
Kegis  (a  well-known  local  geologist  and  earnest  collector  of  Lias 
fossils),  I  liave  named  it  JEger  Marderi. 

The  present  well-marked  genus  offers  another  connecting  link 
between  the  Crustacean  fauna  of  our  Lias,  and  that  of  the  Upper 
Wliite  Jura  of  Germany. 

In  my  Beport  to  the  Geological  Section  of  the  British  Association 
this  year,  I  have  recorded  six  genera  (namely,  five  Decapods — 
EryoUf  Palinurina,  JEger y  Olypkaa,  and  Pseftdogl^haa ;  and  one 
Stomapod  of  the  genus  Squilla,  or  Sculda),  as  occurring  both  in 
England  and  Bavaria,  and  represented  in  this  country  by  no  less 
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than  sixteen  species,  several  of  which  are  as  yet  imdesoribed.  Dr. 
Oppel's  work  (already  referred  to)  furnishes  us  with  figures  and 
descriptions  of  the  Lithographic  limestone  species ;  and  the  speci- 
mens may  be  studied  to  great  advantage  in  the  British  Museum, 
which  is  now  the  fortunate  possessor  of  probably  the  finest  collec- 
tion of  Solenhofen  fossils  ever  yet  brought  together.  We  allude,  of 
course,  to  the  Haberlein  collection,  which  contains,  among  other 
rarities,  the  wonderful  long-tailed  bird,  the  Archaopteryx.  When 
the  entire  English  series  are  figured  and  published  by  the  PalsBon- 
tographical  Society,  it  will  afford  one  of  the  most  instructive  groups 
for  comparison  between  two  distant  formations  of  dissimilar  age, 
that  has  yet  been  called  up  to  give  evidence  against  that  most  un- 
philosophical  dogma  of  the  contemporaneity  of  particular  strata, 
because  they  happen  to  occur  in  a  siinilar  geological  horizon. 

EXPLANATION  OF  PLATE  I. 

JB§tr  Mkrderi  (H.  Woodw.)  natural  size.  Lower  Lias,  Lyme  Regis.     Brawn  firom  a 
^ecimen  in  the  Geological  collection  of  the  British  Museum. 

«.  First  pair  of  monodactylous  thoracic  limbs,  with  the  Mta  (seen  more 

clearly  in  the  woodcut,  fig.  2). 
ii  Second  pair  of  thoracic  appendages,  which  are  chelate. 
«.  Third  pair  of  thoracic  appendages,  also  chelate. 

d.  Fourth  ditto  ditto. 

e.  The  fifth  pair  of  limbs,  long,  slender,  and  monodactylous. 
/.  The  false  abdominal  swimming  feet. 

ff.  The  broad  scale  attached  to  the  base  of  the  outer  antennae. 
h.  Remains  of  the  many-jointed  filaments  of  the  antenna}. 
t.  The  eye  (its  position  and  form  arc  shown  clearly  in  the  woodcut  of  ^ger 
iipularis,  fig.  1). 


lY. — Notes  on  the  Correlation  of  the  Cretaceous  Rocks  of  the 

South-east  and  West  of  England. 

By  C.  J.  A.  Meyer,  Esq. 
(PLATE  II.) 

IT  is  attempted  in  the  accompanying  diagram  (Plate  II.)  to  exliibit, 
as  clearly  as  is  possible  in  a  single  section,  the  local  chronolo- 
gical arrangcanent  and  position  of  the  more  remarkable  Cretaceous 
deposits  l)etween  Folkestone  and  Guildford.,  and  also  their  probable 
correlation  with  the  same  scries  in  the  Isle  of  Wight  and  the  vicinity 
of  Lyme  Regis.  Tlie  diagram  therefore  represents  an  ideal  section 
of  the  (Vetivceous  series  from  Folkestime  in  Kent  to  Lyme  Rcids  in 
D<jrsetshire,  exhibiting  at  a  glance  the  relative  positions  of  tlie  strata 
in  the  order  of  their  deposition,  but  without  allowing  for  variation  in 
thickness  ot  imssihle  want  of  conformity  in  stratification. 

The  section  is  divided  into  several  distinct  horizons,  in  accordance 
"with  the  recognized  sub-divisions  of  the  Cretaceous  series  as  named 
in  the  margin. 

Without  either  questioning  or  asserting  the  correctness  of  these 
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snb-diyisions,  I  propose  to  trace  each  group  separately  in  its  oovirae 
from  East  to  West,  briefly  noticing  such  of  the  principal  yariatioiis 
in  its  component  rocks  as  have  resulted  from  changes  of  mineral 
character  or  from  the  thinning  out  or  intercalation  of  particular  beds : 
omitting,  however,  any  mention  of  the  Wealdon  strata  on  aooount  of 
their  being  so  little  exposed  along  the  line  of  section. 

1.  The  lowest  sub-division  of  the  Greensand — the  Atherfield  day 
of  Fitton,  and  Lower  Neocomian  (in  part)  of  foreign  authors,  is 
known  to  occur  beneath  the  Kentish-rag  series  at  Folkestone^  although 
unexposed  in  the  coast-section,  and  its  continuity  has  been  traced 
inland  past  Maidstone,'  Sevenoaks,'  Redhill,  and  Guildford.^  It  is 
visible  on  the  shore  beneath  Redcliffe  and  still  more  conspicuously 
at  Atherfield,  in  the  Isle  of  Wight ;  westward  of  which  it  scarcely 
appears  to  have  extended.  The  thickness  and  mineral  composition 
of  this  group  is  very  uniform  throughout  its  course,  consisting  in  its 
lowest  layers  of  sandy-clay  which,  where  the  fossils  are  most  abun- 
dant, has  become  consolidated  into  hard,  nodular  concretions  of  shell- 
rock.  A  stiff  brown  or  bluish  clay  (the  "  Lobster-clay"  of  Ather- 
field) prevails  throughout  its  middle  portion,  becoming  gradually 
more  arenaceous  in  its  passage  upwards. 

2.  The  Hythe-beds — ^the  Kentish-rag  series  of  Fitton,  are  well 
exposed  in  the  vicinity  of  Hythe  and  in  the  famous  quarries  at  Maid- 
stone ;  and  may  also  be  observed  at  Sevenoaks,  and  at  Bletchingley, 
near  Nutfield.  To  the  westward  of  Nutfield  these  beds  alter  their 
character  so  considerably  as  to  be  no  longer  clearly  recognizable ; 
the  regular  beds  of  limestone  and  hassock  so  conspicuous  at  Hythe 
and  Maidstone  being  replaced  by  sandrock  and  chert,  as  at  Leith 
Hill,  or  almost  entirely  by  sand.,  as  at  Gmldford  and  Grodalming. 
The  argillo-arenaceous  deposits,  which  in  the  Isle  of  Wight  repre- 
sent the  Hythe-beds,  are  also  devoid  of  stone ;  unless  we  include  in 
this  division  the  "Crackers-rock"  of  the  Atherfield  section,*  which 
appears,  however,  to  belong  more  properly  to  the  lower  division, 
and  is  so  placed  in  my  section.  It  is  worthy  of  remark  that  the 
numerous  fossil  MoUusca  of  the  Crackers-rock  occur  at  East  Shalford 
(in  Surrey),  on  nearly  the  same  level  as  the  Pema-bed  and  helaw 
the  principal  clay -bed  instead  of  above  it  as  at  Atherfield. 

3.  The  Hythe-beds  are  succeeded  in  the  vicinity  of  Folkestone  by 
a  deposit  of  dark-coloured  argillaceous  sand,  from  140  to  150  feet  in 
thickness,*  geologically  known  as  the  "  Sandgate-beds,"  and  repre- 
senting the ' '  Middle  or  Argillaceous  division' '  of  Fitton.  The  out-crop 
of  this  bed  is  very  conspicuous  on  the  shore  between  Folkestone  and 
Sandgate,  where  it  forms  a  low  and  ugly  cliflf  of  a  blackish-green  color, 
and  its  presence  may  be  traced  westward  for  a  considerable  distance. 
I  cannot,  however,  agree  with  Dr.  Fitton  in  tracing  his  "  Argillaceous 
division,"  as  a  clay-hed,  so  far  inland  as  Nutfield,  and  (as  will  pre- 

^  Simnu,  Quart.  Journ.  Geol.  Soc.  yol.  iv.,  p.  206. 

*  Fitton,  Quart.  Journ.  Geol.  Soc.  vol.  iy.,  p.  209. 

*  Eyans,  Proo.  Geol.  Association,  yol.  i.,  p.  395. 

*  Austen,  Quart.  Journ.  Geol.  Soc.  yol.  iy.,  p.  172. 

*  Fitton,  Quart.  Journ.  Geol.  Soc.  yol.  iy.,  p.  398. 

*  Simms,  Quart  Journ.  GeoL  Soc.  yoL  iy.,  p.  206. 
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•ently  be  shown  in  treating  of  the  Fnller's-earth  of  Nntfield)  we 
differ  totally  as  to  its  position  in  that  neighbourhood.  Neither  does 
it  occnr  as  an  argillaoeons  deposit  either  at  Gmldford  or  Grodalming ; 
its  position  being  there  occupied  by  layers  of  regularly  stratified 
and,  mostly  of  a  light  ash-colonr.  The  Sandgate-,  like  ti^ie  Hythe-, 
beds,  appear  in  fact  to  lose  their  distinctive  features  in  passing 
westward,  the  two  series  gradually  coalescing  and  becoming  thereby 
almost  nndistingmshable. 

In  the  Isle  of  Wight  the  Sandgate  and  Hythe-beds  may  be  best 
observed  in  the  coast-section  between  Dunnose-point  and  the  middle 
of  Sandown  Bay.  The  former  appearing  to  be  represented  by  blackish- 
green  strata  which  rise  on  the  shore  beneath  Knock  cliff,  and  which 
traversing  the  lower  part  of  Shanklin  and  upper  part  of  Small  Hope 
chines  continue  visible  in  the  cliffs  as  far  as  Little  Stairs  point. 
The  cliffs  thence  to  Sandown  being  almost  entirely  occupied  by  the 
representative  of  the  Kentish-rag  series. 

4u  The  Folkestone-beds,  the  series  next  in  order  of  succession, 
and  which  constitute  the  "  ferruginous,  or  upper  division"  of  Fitton, 
although  including  in  their  inland  course  a  somewhat  complicated 
aeries  of  deposits,  exhibit  in  the  Folkestone  section  but  little  varia- 
tion in  mineral  character,  the  strata  consisting  almost  entirely  of 
light-coloured  sands  with  irregular  concretions  of  siliceous  sandstone. 
The  absence  of  ferruginous  sands  below  the  Gault,  which  form  so 
conspicuous  a  feature  at  Redlull  and  Guildford,  being  specially 
xemarkable. 

In  the  first  twenty  feet  of  strata  above  the  dark  "  Sandgate-beds " 
one  may  however  observe,  iq  the  occurrence  of  thin  layers  of 
pebbles,  a  first  appearance  of  those  pebbly  strata  which  become  so 
much  more  conspicuous  to  the  westw'ard,*  and  in  the  layers  of  semi- 
indurated  arenaceous  sand  and  sandstone,  a  corresponding  equiva- 
lent to  the  Fuller's-earth  and  sandstone  of  Nutfield.  The  siliceous 
concretions*  of  a  slightly  higher  level  agreeing,  also,  both  in  position 
and  in  the  abundance  of  their  almost  solitary  fossil  {Avicula  pecii- 
natay  Sow.),  with  the  upper  stone-beds  of  Nutfield  and  with  the 
Bargate-stone  of  Godalming.' 

To  those  who  are  acquainted  with  Dr.  Fitton's  description  of  the 
vicinity  of  Nutfield,  it  will  be  evident  that  wo  differ  materially  as  to 
the  geological  position  of  the  Fuller's-earth,  Dr.  P'itton  j)lacing  it 
near  the  top  of  the  Kentish-rag  series  and  beneath  the  Simdgate 
beds,*  whereas  it  is  placed  in  my  section  near  the  base  of  the  Folke- 
8tone-be<ls  and  almost  on  a  level  with  the  Bargate-stone  of  Godal- 
ming,  which  is  without  doubt  its  true  j)Osition. 

On  a  recent  visit  to  Nutfield  I  carefully  examined  the  outcrop  of 
the  strata  exposed  in  the  lane-sections  to  the  south  of  the  high  road 
between  Redhill-j unction  and  Bletchingley,  and  not  only  observed 
the  out-crop  of  the  pebble-beds  from  beneath  the  Fuller' s-earth  (of 

*  Geol.  Mao.,  vol.  i.,  p.  249, 

*  Fitton,  Trans.  Geol.  Soc.,  2nd  scr.,  vol.  iv.,  p.  108. 

'  Murchison,  Trans.  Geol.  Soc.,  toI.  ii.,  2nd  series,  p.  101. 

*  Fitton,  Trans.  GeoL  Soc.,  2nd  series,  vol.  ir.,  pi.  la,  section  No.  3. 
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which  I  was  already  aware),  but  also  ascertained  the  existence  of  a 
group  of  sand-beds,  from  100  to  130  feet  in  thickness,  between  the 
pebble-beds  and  the  highest  layers  of  Kentish-rag ;  and  I  have  no 
doubt  that  these  sand-beds,  although  containing  but  little  aigillaceons 
matter,  are  the  real  representative  of  the  Sandgate-beds.  The  out- 
crop of  these  pebbly-sands  may  be  best  observed  in  a  lane  im- 
mediately  opposite  the  entrance  to  the  principal  Fuller's-earth  pit. 
The  succession  of  the  strata  being  as  follows  : — 

a.  Layers  of  Sandstone,  passing  under  high-road  and 

forming  floor  of  Fullers-earth  pit 6ft.  ? 

h.  Coarse  gritty -beds ;  light  fawn  colour      ....     5ft.  \ 

c.  Ditto,  with  minute  pebbles,  and  hardening  into  r  -tf^tL 

conglomerate 6ft.  L 

d.  Gritty-sands, — as  above    .........     5ft.  J 

e.  Light  ash-coloured  and  ferruginous  sands  (part  of 

middle  division),  becoming  slightly  argillaceous 

as  they  descend 50  to  100ft. 

These  beds  dip  gently  to  the  north,  and  following  the  slope  of  the 
ground  it  is  evident  that  the  FuUer's-earth  must  still  be  near  the 
surface  in  Nuffield  Mjirsh,  where  l>r.  Fitton  had  placed  the  outcrop 
of  his  "  Middle-division." 

In  the  Isle  of  Wight  the  strata  composing  the  middle  and  upper 
portion  of  the  cliffs  southward  from  Shanklin  chine  to  their 
junction  with  the  Gault  probably  represent  the  Folkestone  beds, 
and  may  be  said  to  approach,  somewhat  roughly,  in  character 
to  those  of  Nutfield  and  Godalming.  Several  thin  layers  of 
pebbles,  bands  of  argillaceous  matter,  and  concretions  of  sparry 
limestone,  abounding  in  fossils,  occurring  in  the  lower  jwrtion ;  the 
higher  strata  consisting  of  sands  of  various  colours,  frequently 
yellowish  or  ferruginous,  like  the  upper  beds  of  the  Lower  Green- 
sand,  of  Surrey. 

Turning  now  to  the  section  it  will  be  seen  that  the  range  of  the 
Folkestone-beds  has  been  continued  as  far  westward  as  Lyme  Regis ; 
for,  although  aware  that  this  arrangement  is  contrary  to  generally- 
received  opinion,  such  I  believe  to  be  the  ^wsition  of  the  oldest 
Cretaceous  deposits  of  that  neighbourhood.  The  composition  and 
succession  of  tlie  strata  at  Black  Yen,  the  typic^d  section  for  the 
lower  beds  of  the  Cretaceous  series  of  Dorset  and  Devon,  having 
much  more  in  unison  with  the  Folkestone-beds  than  with  the  Gault 
or  Upper  Greensand  to  which  they  are  more  usually  attributed. 
And  that  it  is  by  no  means  unreas(mable  to  continue  the  range  of 
the  Lower  Greensand  to  the  westward  at  the  period  of  the  deposition 
of  the  Folkestone-beds  is  evident  by  its  vastly-increased  area  (at 
the  same  period)  to  the  north-west  and  north  ;  the  Lower  Greensand 
beds  of  Devizes  and  Calne  in  Wiltshire,  of  Farringdon  in  Berkshire, 
and  the  Carstonc-beds  of  Norfolk,  all  clearly  belonging  to  the 
Folkestone -scries,  the  ferruginous  or  upper  division  of  Fitton. 

ITio  remaining  subdivisions  of  the  Cretaceous  series  are  so  well 
known  that  I  shaU  mention  them  merely  in  connection  with  the 
western  extremity  of  my  section. 
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5.  The  €kailt  or  FolkeBtone-marl,  which  at  Folkestone  attains  a 
thickness  of  nearly  130  feet,  thins  out  so  considerably  to  the  west 
of  Beigate  as  to  favour  the  idea  that  this  bed,  like  the  Sandgate- 
beds  in  the  Lower  Greensand,  is,  in  spite  of  its  great  extent  but  a 
subordinate  member  in  the  Cretaceous  series  ;  or  that,  in  other 
wards,  it  may  be  synchronous  in  part  with  the  Upper  Greensand, 
and  in  part  aLso  with  the  ferruginous  beds  at  the  top  of  the  Lower 
Qreensand :  as  has  been  suggested  by  Mr.  Seeley  with  respect  to 
the  Carstone-beds  of  Norfolk. — (Sequence  of  Bocks  and  Fossils. 
Gbol.  Mao.,  yoI.  ii.,  p.  262.)  That  such  to  some  extent  is  the  case 
in  the  vicinity  of  Guildford  I  have  little  doubt,  and  probably  also  in 
the  Isle  of  Wight,  where  both  the  Upper  and  Lower  Greensand 
strata  are  so  lately  developed  in  comparison  with  the  Gaull 

Passing  further  to  the  westward  I  should  suppose  the  Gault  to  be 
partly  represeuted  in  the  vicinity  of  Lyme  Eegis  by  the  "  yellowish- 
brown  sand  or  Fox  Mould"  which,  forming  a  bed  of  from  70  to  80  feet 
in  thickness, '  interposes  itself  between  the  undoubted  Upper  Green- 
sand-strata  and  the  Cowstone-beds  of  the  Black  Yen  section. 

6.  The  Upper  Greensand-strata  include,  in  their  passage  westward 
from  Folkestone,  the  Firestone-beds  of  Godstone  and  Beigate,  the 
Malm-rock  of  Western  Sussex,  and  the  Chert-beds  of  the  Isle  of 
Wight ;  these  latter  beds  being  probably  continuous  with  the 
" yeUowish-brown  sandstone  with  Chert-seams"  of  Ljrme  Begis. 
(De  la  Beche,  Trans.  G«ol.  Soc.  2nd  ser.,  vol.  ii.,  p.  113.) 

7.  The  Chloritic  Marl  from  Folkestone  westward  to  Guildford,  is 
barely  recognizable,  but  becomes  a  distinct  bed  in  the  Isle  of  Wight. 
At  Pinhay  ne^ir  Lyme  Regis  it  forms  a  stratum  about  four  feet  in 
thickness — alx)unding  in  fossils,  mostly  similar  to  those  of  Cliard- 
stock  and  Warminster. 

8.  Tlie  three  succeeding  groups — the  Chalk-marl,  and  the  Lower 
and  Upper  Chalk,  are  too  uniform  in  their  passage  from  cast  to  west 
to  need  special  notice,  and  are  therefore  merely  indicated  in  the 
section. 

I  have  also  endeavoured  to  represent  on  the  section  by  difference 
of  strength  of  shading  or  other  markings  the  lateral  passage  of 
argillaceous  into  arenaceous  deposits  or  of  limestone-beds  into  sand- 
stone and  sand,  as  in  the  cases  of  the  Sandgate  and  Hythc-beds 
respectively ;  the  ranges  of  the  particular  beds  or  series  of  strata 
named  in  the  margin  being  shown  by  the  short  vertical  lines  num- 
bered one  to  fifteen.  The  grouping  of  the  faunas,  which  for  want 
of  space  I  have  not  mentioned  in  the  text,  is  also  rouglily  indicated 
on  the  section  by  a  series  of  graduated  vertical  lines. 

Begixrded  as  a  whole  the  various  groups  of  strata  included  in  the 
section  are  clearly  continuous ;  that  is  to  say — all  were  in  turn 
deposited  Ixmeath  the  same  ocean  without  serious  break  or  inter- 
missicm  between  them.  The  variations  in  the  mineral  character  of 
the  l>eds,  and  the  more  or  less  sudden  changes  from  arenaceous  to 
argillaceous  or  calcareous  deposits  being  attributable  solely  to  gradual 
increajse  or  diminution  in  depth  of  water,  or  to  change  of  level,  or 

^  De  la  Beche,  Trans.  Geol.  Soc,  2nd  ser.,  vol.  ii.  p.  113. 
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partial  snbmergenoe  of  the  sarroiinding  land-surfaces ;  tin 
of  the  fjEiuna  necessarily  changing  with  the  varying  depth 
nature  of  the  ocean-bed. 

I  can  scarcely  therefore  agree  with  those  geologists  wb 
by  the  change  of  fauna,  insist  on  the  lapse  of  a  long  intenr 
in  the  passage  from  Lower  Greensand  to  Qaolt.  As  well 
require  this  lapse  of  time  at  the  still  greater  change  froB 
to  Lower  Oreensand,  the  deposition  of  which  is  in  places 
continuous  with  the  Wealden,  and  whose  fauna  we  kno^ 
already  existed  to  the  southward  long  previously  to  its  in 
into  the  Wealden  area  by  the  intrusion  of  the  Cretaceous  x 

And  is  it  not,  in  like  manner,  equally  possible  that,  p 
the  deposition  of  the  Gault,  much  of  its  fauna  may  have 
where  already  in  existence,  as,  for  instance,  in  the  I 
Greensand  ?  The  seemingly  abrupt  change  of  faima  fin 
Greensand  to  Gkiult  in  our  southern  counties,  being  but  ti 
result  of  as  sudden  a  change  from  a  sandy  to  an  argUlaceo 

The  strictly  horizontal  arrangement  of  the  groups  of  sti 
in  the  section,  though  true  for  short  distances,  is  therefore, 
incorrect  for  each  and  all  the  groups,  if  traced  throughoi 
most  range,  and  must  be  regarded  as  merely  an  approximal 
ment ;  it  being,  probably,  as  true  for  sedimentary  str. 
forms  of  life,  that  all  originated  at  some  given  point,  and 
sequently,  their  lateral  extension  can  seldom  be  repress 
Horizontal  line. 

EXPLANATION  OF  PLATE  II. 

The  right-hand  portion  of  this  section,  extending  from  Folkestoi 
to  Farnham,  in  Surrey,  is  taken  along  the  range  of  the  North  Dowi 
is  consequently  nearly  parallel  to  the  lino  of  the  South- Eastern  Ra 
which,  between  Reigate  and  Guildford,  seyeral  of  the  lower  sand-gro' 
exposed. 

Vertical  sections  taken  alon^  this  course,  as  at  Kutfield  or  Guildford,  i 
such  a  succession  of  strata  as  is  represented  in  the  plate. 

The  left-hand  portion  of  the  section  follows  a  line  nearly  parallel  to  t1 
is  taken  from  the  eastern  coast  of  the  Isle  of  Wight  to  Lyme  Kegis,  in  1 

The  names  of  the  rarions  ^ups  are  g^ven  to  the  right  and  left  of 
^e  changes  in  the  mineralogical  character  of  the  beds,  as  from  limest 
stone,  or  from  argillaceous  to  arenaceous  deposits,  being  in  part  : 
difference  in  strength  of  shading  or  other  markings. 

The  short  vertical  lines  numbered  1  to  15,  indicate  the  correspon 
ranges  of  the  seyeral  groups  named  below ;  such  of  them  as  do  not  strict 
the  line  of  section  haying  been  introduced  for  the  sake  of  comparis 
others. 

I  have  also  endeayoured  to  indicate  on  the  section,  by  means  of  gradi 
lines,  a  rough  outline  of  the  distribution  of  the  Cretaceous  fauna  wh 
space  has  prevented  me  from  mentioning  in  the  text. 

The  graduated  lines  on  the  section  must,  therefore,  be  understood  to 
vertical  ranges  of  the  fossils  now  contained  in  the  sevend  subdivisions  of  1 
rocks.  For  as  each  of  these  subdivisions  contains  a  group  of  fossils  peci 
and,  also,  some  few  species  whose  range  is  continued  u{)waras  through  two 
htbdivisions,  this  difference  in  their  vertical  distribution  is  fairly  repres 
longer  and  shorter  lines  on  the  section. 
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ABSTRACTS 


I. — Ammonites  fbom  the  Himalayas,  etc. 

(?AL£ONTOLOOi8CHE  MiTTHEiLUNOEN.   No6.  lY.  and  V.    Ton  Prof.  Dr.  A.  OppbIm) 

rthis,  his  third  contribution  to  Palaeontology,  Dr.  Oppel  first 
concludes  his  descriptions  and  figures  of  the  Ammonites  which 
are  contained  in  the  Schlagintweit  collection  of  fossils  from  the 
Secondary  formations  of  the  Himalayas,  and  the  discussion  of  which 
was  commenced  in  the  second  part  of  the  "  Mittheilungen."  The 
formations  represented  by  these  fossils  appear  to  be  equivalents  of 
the  Kelloway  rock,  Oxford  Clay,  and  Hallstadt  beds  of  Europe ;  but 
^  author  makes  some  cautious  reservations  on  account  of  considera- 
tions founded  on  the  inferred  existence  of  "  Homoiozoic  belts"  during 
the  Jurassic  period. 

The  succeeding  memoir  is  devoted  to  a  Geological  Study  of  the 
Department  Ardeche,  in  which  the  author  recognises  the  Oxford 
Clay,  Kelloway  rock,  and  part  of  the  Bath  Oolite.  Dr.  Oppel 
describes  the  strata  in  the  neighbourhood  of  Valence,  and  gives  a 
8ection  and  copious  lists  of  fossils,  showing  the  stratigraphical  and 
palseontological  relations  of  the  different  beds,  which  he  considers  to 
represent  the  following  zones  of  life  : — 

Zone  of  Terehratula  impressa,        \ 

iu8  I 


91 
■>1 


Ammonites  transversanuo  »/-./•    j  /-n 
4  ..  7  ,  ?  Oxford  Clay. 

Ammonites  cordatus  i  •^ 

Ammonites  Laviherti  J 

Ammonites  athleta  \ 

Ammouit/is  anceps  >  Kelloway  rock. 

Ammonites  macrocephalus  ) 

Bath  group.  H.  M.  J. 


n. — On  Certain  Joints  and  Dikes  in  the  Devonian  Limestones 

ON   the   Southern    Shore   of   Toubay. 

By  Wm.  Pengelly,  F.R.S.,  F.G.S.,  etc. 
[Read  before  the  Members  of  the  Torquay  Natural  History  Society,  Nov.  8,  1865.] 

f OST  rocks  arc  traversed  by  various  kinds  of  divisional  planes, 
sonK?  bein^  coeval  "vvith  the  rocks  thcanselves,  whilst  others 
have  certainly  been  8U])eriii(hic(Ml. 

In  stratified  rocks  the  principal  ])lane8  of  division  are  those  of 
stratification,  lamination,  foliation,  cleavage,  and  jointiige. 

Stnitification  and  lamination  differ  in  degree  ordy.  Each  marks 
a  pause — greater  or  less — in  the  process  of  depo.sition  or  sedimenta- 
tion. Foliation  is  chiefly  confined  to  ciystalliue  strata,  and  is 
applied  to  rocks  composed  of  lamina)  altei-nately  of  difi'erent  kinds  of 
mineral  matter.  The  ])lanes  of  lamination  may  or  may  not  be 
inclined  to  those  of  stratification. 

Cleavage   is   that   tendency  which  occurs   in  many  rocks — but 
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most  distinctly  in  slates — to  split  into  illimitably  tbin  laminae, 
whose  planes  are  more  or  less  inclined  to  those  of  stratification. 

Jointago  is  the  name  given  to  divisional  planes  which  occur  in 
both  stratified  and  unstratified  rocks,  follow  definite  and  constant 
directions  through  great  tracks  of  country,  and  by  their  intersec- 
tions resolve  the  rocks  into  blocks  having  constant  forms. 

The  spaces  between  the  joints  are  very  variable,  but,  in  virtue 
of  the  jointago  planes,  the  rock  is  never  capable  of  being  split  into 
illimitably  thin  plates. 

The  following  are  amongst  the  questions  on  which  the  geologist 
desires  information  respecting  the  rock-joints  of  any  district  Their 
origin,  their  directions,  and  their  ages,  both  in  relation  to  one 
another,  and  to  the  chronological  periods  of  geological  science. 

That  they  have  been  superinduced,  or  formed  since  the  rock 
itself  was  formed,  there  con  be  no  doubt ;  but  it  may  be  questioned 
whetlicr  any  satisfactory  explanation  of  their  origin  has  been  given 
to  the  world.  There  seems  a  general  tendency  to  ascribe  them 
chiefly  to  contractions  in  tlie  mass  of  the  rock  during  its  consoli- 
dation. It  has  also  been  suggested  that  in  some  cases  they  may 
have  been  formed  in  a  mass  of  rock  that  is  in  a  state  of  tension 
from  a  mechanically  expanding  force.  Professor  Harkness  supposes 
that  in  many  instances  they  may  be  due  to  pressure ;  whilst  oUiers, 
in  their  despair,  have  invoked  the  aid  of  electricity,  or  some  other 
polar  force. 

As  long  ago  as  1839,  it  was  remarked  by  Sir  H.  De  la  Beche 
that  "As  a  whole  the  great  divisional  planes  of  Devon  and  Cornwall 
may  be  said  to  prevail  more  in  directions  from  N.  to  N.W.  and  from 
S.  to  S.E.  than  in  others,  the  greatest  number  holding  their  courses 
within  a  few  degrees  of  N.N.W.  and  S.S.E. ;  these  lines  being  cut 
by  others,  which  chiefly  form  angles  from  70°  to  90^  with  them." 
(Ecport,  page  274.) 

It  has  long  been  known  also  that  the  joints  which  affect  a  more 
or  less  northerly  and  southerly  direction  always  cut  through,  and 
are  therefore  more  modem  than,  those  which  have  a  course  approxi- 
mately east  and  west ;  but  so  far  as  I  am  aware  no  definite  informa- 
tion has  been  given  beyond  this  on  the  chronology  of  joints.  I  am 
not  without  a  hope  that  trustworthy  facts  will  be  produced  in  this 
brief  communication  by  which  the  exact  geological  age  of  the  north 
and  south  joints  of  Devonsliire  and  Cornwall  may  be  established. 

The  Devonian  slates  and  limestones  in  the  Torbay  district  are 
traversed  by  two  well-defined  systems  of  joints;  one  having  a  direc- 
tion from  N.  82°  E.  to  S.  82°  W.,  the  other  very  nearly  in  the 
present  magnetic  meridian  or  about  N.  23°  W.  to  S.  23°  E.,  so  that 
the  two  systems  intersect  at  nearly  right  angles.  As  a  matter  of 
convenience  I  shall  in  this  communication  speak  of  them  as  the  east 
and  west  and  north  and  south  systems  respectively.  The  first  has 
commonly  a  considerable  underlie  towards  the  south,  whilst  the 
second  system  is  in  most  cases  sensibly  vertical. 

It  is  not  my  intention  to  enter  on  a  consideration  of  all  the 
phenomena  and  relations  of  these  joints,  but  simply  to  call  atten- 
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tion  to  a  few  probably  unique  facts  coiinected  with  them,  which  are 
well  displayed  in  the  limestones  along  the  southern  shore  of  Torbay, 
and  especiidly  at  a  small  beach  almost  immediately  beneath  Berry 
Head  House,  about  midway  between  the  Head  and  Brixham. 

At  the  spot  indicated,  the  limestones  dip  at  a  low  angle  towards 
the  south  or  landward,  and  the  joints  of  both  systems  are  occupied 
with  vertical  dikes  or  wall-like  masses  of  compact  tolerably  fine- 
grained red  sandstone,  which  are  traceable  at  by  no  means  wide 
intervals  from  Berry  Head  to  the  Torbay  and  Dartmouth  Railroad. 
There  is  no  manner  of  doubt  that  the  dikes  belong  to  the  Triassic 
or  New  Red  Sandstone  formation,  which  is  so  fully  develoi)ed  in  the 
centnJ  shores  of  the  bay.  It  may  be  presumed,  therefore,  that  this 
formation  formerly  covered  the  Berry  Heetd  limestone :  and,  indeed, 
there  is  further  evidence  of  this  in  the  fact  that  diminutive  outlying 
patches  of  red  sandstone  and  conglomerate  are  met  with  here  and 
there  throughout  the  district  It  is  obvious  too  that  both  systems 
of  jonUi  were  in  existence  during,  but  not  necessarily  before,  the 
Trmssicera. 

A  careful  inspection  of  the  dikes  discloses  the  fact,  that  in  every 
instance  of  intersection,  the  north  and  south  series  cut  through 
those  running  east  and  west.  It  is  also  observable  that  there 
is  a  perceptible,  though  comparatively  slight,  diflference  in  the 
colours  of  the  two  systems.  We,  therefore,  eidvance  another  step, 
and  conclude  that  the  dikes  running  north  and  south  are  more 
modem  than  those  through  which  they  pass ;  but  we  may  proceed 
still  further ;  for  it  is  obvious  that  had  tlie  north  and  south  joints 
been  in  existence  wlion  those  having  an  cast  and  west  direction  were 
filled  in  with  red  sand,  tlicy  would  have  been  filled  in  also,  and  the 
two  systems  of  dikes  would  liave  been  of  tlio  same  age ;  hence  we 
may  safely  conclude  that  the  noi-th  and  south  joints  were  formed 
after  the  east  and  west  dikes,  and  th(?refore  that  the  joints  having  a 
north  and  south  direction  are  not  only  more  modc^ni  than  those  run- 
ning east  and  west,  but  that  they  were  absolutely  formed  after  the 
commencement  of  the  New  Red  Sandstone  era. 

It  requires  but  little  reflection,  however,  to  advance  another 
Htep ;  for  since  the  north  and  south  joints  are  filled  Avith  red  sand- 
stone dikes,  they  must  have  been  fonne<l  l)efore  the  chxse  of  the 
Triassic  era.  Here,  tlierefore,  we  have,  what  so  far  as  I  am  aware, 
was  never  produced  before,  conclusive  <n'idence  tliat  the  north  and 
wmth  joints  of  the  Devonian  rocks  of  tlio  Torbay  district  are  of 
Triassic  fige:  and  assuming  that  the  joints  having  the  same  direction 
in  Devon  and  CV>mw(dl  generally,  are  all  of  the  same  age,  it  follows 
that  the  entire  district  is  brought  under  this  goneralization. 

Tliose  dikes,  moreover,  bring  before  us  very  prominently  the 
enormous  amount  of  time  wliich  the  red  rocks  of  this  district  repre- 
sent :  and  this  is  seen  most  clearly  when  a  ground  plan  or  bird's- 
oya  view  of  the  phenomena  is  studied.  It  then  ajipears  (1)  that 
the  east  and  west  dikes  are  not  only  intersected  but  faulted ;  and 
(2)  that  they  are  traversed  by  longitudinal  veins  of  carl>onate  of 
lime,  wliich  do  not  enter  the  intersecting  dikes.    Hence  v^^i  «Ett 


23  British  Association  Reports. 

enabled  to  trace  the  progress  of  events  somewhat  in  detail.  We 
have : — 

1. — ^The  filling  in  of  the  east  and  west  joints  with  red  sand,  at  a 
period  not  earlier  than,  if  so  early  as,  tiie  commenoement  of  the 
Torbay  Trias. 

2. — The  induration  of  this  sand  into  coherent  and  durable  dikes 
capable  of  being  fissured  and  faulted  without  their  sides  falling  in. 

3. — The  formation  of  longitudinal  fissures  in  these  dikes. 

4. — The  gradual  filling  up  of  these  fissures,  not  with  sand,  bat 
by  the  precipitation  of  carbonate  of  lime. 

5. — ^The  formation  of  transverse  joints,  passing  in  a  north  and 
south  direction,  through  the  dikes  and  veins,  and  the  pre-Triaaiic 
rocks. 

6. — ^The  faulting  of  the  entire  mass,  rocks,  dikes,  and  veins,  by 
inequalities  of  movement  in  an  approximately  horizontal  direction. 

7. — ^The  filling  in  of  the  north  and  south  joints  with  red  sand, 
as  in  the  first  instance,  so  as  to  form  dikes  passing  through  those 
previously  existing.  The  two  systems  being  distinguishable  by 
well-defined  walls  and  a  marked  difference  of  colour. 

All  the  events  here  detailed  occurred  within  the  era  of  the 
Torbay  Trias,  and,  indeed,  apparently  during  that  portion  of  it  in 
which  sandstone  alone  was  deposited,  inasmuch  as  there  are  no 
traces  of  conglomerate  in  the  dikes. 

Before  closing  this  brief  communication,  I  would  remark  that 
though  I  am  altogether  unprepared  to  offer  any  opinion  respecting 
the  origin  of  the  joints  in  question,  it  appears  certain  that  at  least 
those  running  north  and  south  cannot  be  due  to  contraction  in  the 
mass  of  the  rock  during  its  consolidation ;  for  the  rocks  themselves 
are  of  Middle  Devonian  Age,  between  which  and  the  Trias  we  have 
the  Upper  Devonian,  the  Mountain  Limestone,  the  Millstone  Grit, 
the  Coal  Measures,  and  the  Permian  ages ;  so  that  it  is  simply  im- 
possible to  suppose  that  the  rocks  had  remained  unconsolidated. 
Moreover,  the  fact  that  they  were  already  traversed  by  east  and 
west  joints,  is  a  decisive  proof  that  they  had  assumed  the  solid 
condition. 

SECTION  C— GEOLOGY. 
I. — On  thb  Existence  op  Gold-bearing  Ebuptiyb  Rocks  in  South  America 

WHICH   HAVE  MADE  THEIB  APPEARANCE    AT  TWO  TEBT  DISTINCT  GEOLOGICAL 

PERIODS.    By  Datid  Forbes,  F.R.S.,  F.G.S.,  &c. 

THE  author  believed  that  the  gold  deposits  of  South  America  had 
not  as  yet  been  studied  with  a  view  to  determine  the  geological 
period  at  which  the  gold  itself  had  made  its  appearance.  The 
present  oommimication  was  the  result  of  observations  made  during 
seven  years'  travels  over  a  large  part  of  South  America,  and  which 
had  enabled  him  to  class  all  the  deposits  of  gold  which  he  had 
visited,  under  two  heads,  both  of  which  could  be  traced  directly  or 
indirectly  to  the  intrusion  or  eruption  of  igneous  rock. 
Under  the  Brst  head  belonged  all  gold  derived  from  the  disinte* 
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gration  of  granitic  rocks  of  an  age  later  than  much,  if  not  of  all,  of 
^  Silniian  strata,  but  probably  not  later  than  the  Devonian  period. 
The  largest  gold  washings  of  Sonth  America,  and  probably  of  the 
whole  world,  he  looked  npon  as  derived  from  this  source  as  well  as 
the  auriferous  quarts  veins,  as  they  could  be  traced  to  the  proximity 
of  the  granite,  and  which  he  believed  to  have  originated  in  or  been 
injected  from  the  granite  into  the  neighbouring  strata,  carrying  tlie 
gold,  which  was  a  normal  constituent  of  the  granite  itself,  along  with 
it  This  granite,  wherever  met  with,  is  invariably  auriferous  in  itself, 
and  although  it  would  not  pay  to  mind  down  granite  mountains, 
and  work  out  the  gold  in  them,  yet  m  many  parts  of  South  America, 
in  Brazil,  near  Valparaiso,  etc.,  the  granite  apparently  solid,  was 
frequently  decomposed  in  titii  to  depths  of  even  over  200  feet,  as 
shown  frequently  in  railway  cuttings,  and  then  it  sometimes  repaid 
the  labour  of  washing  the  whole  mass  for  the  sake  of  the  gold  in  it. 
To  this  dasB  also  belong  many  metallic  veins  injected  also  from  the 
granite  into  the  neighbouring  Silurian  strata,  which  contain  gold, 
and  are  remarkable  for  the  presence  of  other  minerals,  very  charac- 
teristic, as  oxide  and  sulphides  of  Tin^  Tin  pyrites,  Oopper  pyrites, 
compounds  of  Bismuth  Tellurium,  Selenium,  etc.,  many  of  which  are 
seldom  or  never  met  with  in  later  rocks. 

The  second  appearance  of  gold  is  however  totally  distinct  from 
the  above  in  mineral  character,  as  well  us  in  geolc^cal  age,  and 
results  from  the  eruption  of  Dioritic  (Greenstone)  rocks,  composed 
of  hornblende  and  feldspar  (without  quartz),  which  break  through 
strata,  even  as  late  as  tht)se  containing  Oolitic  fossils,  and  conse- 
quently must  be  regarded  as  younger  than  the  Oolitic  period,  but  as 
far  as  researches  have  yet  shown  are  probably  not  posterior  to  the 
deposition  of  the  Cretaceous  strata.  In  this  case,  instead  of  quartz 
veins  carrying  the  gold  from  the  ppunite  into  the  neighbouring 
strata,  veuis  of  metallic  sulphides  and  arsenides  act  in  the  same 
manner,  and  the  gold  is  found  imbedded  in  its  metallic  state  in  the 
compounds  of  sulphur  and  arsenic  with  iron,  copper,  etc.,  and  from 
some  unknown  cause  the  more  superficial  parts  of  these  veins  ttpi)ear 
a.s  a  rule  to  be  much  richer  in  gold,  which  by  the  minors  is  generally 
supposed  to  decrease  in  depth.  The  minerals  commonly  foimd  in 
tliese  veins  are  not  the  same  as  in  the  metallic  veins  mentioned  as 
ot^curring  with  the  granitic  rocks  under  the  first  head,  and  as  far  as 
observations  liave  gone,  the  metals,  Tin,  Tellurium,  Tungsten, 
Titanium,  Selenium,  etc.,  are  never  found  in  the  auriferous  veins  of 
later  dates.  Nothing  could  be  more  conclusive  than  the  totally 
distinct  age  of  these  two  sets  of  auriferous  eniptive  rocks  which  the 
author  believes  to  represent  the  only  ages  at  which  gold  has  been 
introduced  into  the  upper  crust  of  the  globe,  and  thinks  it  probable 
that  tills  generalization  may  be  carried  into  other  pjirts  of  the  world 
if  it  be  not  altogether  universal. 

II. — On  the  Ioneous  Rocks  op  Staffordshi&b.    By  D.  Foubes,  F.R.S.,  F.G.S. 

MR.  DAVID   FORBES   read  a  paper,  in  which  he  stated  that, 
at  the  request  of  the  committee  of  Section  0.,  be  \m4^i\fto\L 
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to  investigate  and  report  upon  the  igneous  rooks  of  Staffordshire, 
and  he  now  oame  forward  merely  to  report  progress — not  having 
yet  been  able  to  make  a  complete  examination.  After  having 
collected  all  the  published  information  on  the  subject  that  was 
attainable,  he  found  that  our  chemical  knowledge  was  confined 
to  some  two  or  three  analyses  made  at  random.  The  two  analyses 
of  Bowley  Kag,  made  by  Mr.  Henry,  and  inserted  in  Mr.  Beete 
Juke's  memoir,  represented  no  doubt  the  exact  composition  of  the 
hand  specimens  sent  to  Mr.  Henry,  whose  skill  was  unquestionable; 
but  he  was  satisfied  that  they  did  not  rejn^sent  the  composition  of 
the  rock  masses  in  general,  and  would  not  be  such  as  a  geologist 
would  select  to  represent  what  he  considered  as  a  fair  specimen 
of  what  the  rock  mass  really  was.  In  these  investigations  it 
was  absolutely  essential  that  the  chemist,  geologist,  and  miner- 
alogist should  go  hand-in-hand.  It  was,  therefore,  necessary  to 
make  a  personal  visit  to  each  of  the  principal  localities  where  Uiese 
rocks  occurred,  and  to  select  specimens  which  would  fairly  repre- 
sent the  unaltered  rock  mass  distant  as  far  as  possible  from  the 
external  surface,  which  naturally  was  invariably  more  or  less 
altered  by  the  action  of  air,  water,  carbonic  acid,  etc.,  as  also 
from  the  intermixture  and  absorption  of  the  surrounding  strata  with 
which  it  came  into  contact.  A  series  of  specimens  were  submitted 
to  chemical  examination,  and  at  the  same  time  thin  sections  had  been 
carefully  prepared  for  the  microscope,  thus  showing  that  the  rooks 
(which  to  the  naked  eye  present  nothing  but  a  dark  indistinct  sur- 
face, as  if  composed  wholly  of  one  mineral)  are  resolvable  into  the 
various   minerals  which  actually   entered   into   their  composition. 

Their  specific  gravity  was  also  determined.  Bocks  had  been 
analyzed  from  seven  different  localities,  and  microscopical  examina- 
tions made  of  about  fifteen  localities.  As  might  be  seen  from 
the  map  of  the  Ordnance  Geological  Survey,  the  bosses  of  igneous 
rock  which  presented  themselves  at  the  surface  were  some  thirteen 
in  number,  the  most  extensive  of  them  all  being  the  Eowley 
Hills,  covering  an  area  of  probably  about  two  and  a-half  square 
miles ;  after  which  the  Wednesficld  and  Barrow  Hills  eruptions 
came  respectively  next  in  extent,  whilst  the  remainder  were  on 
a  much  smaller  scale.  Besides,  however,  such  rocks  as  were  visible 
on  the  surface,  the  extensive  mining  operations  for  coal  had 
disclosed  numerous  dykes  cutting  through  the  Coal-measures,  and 
frequently  forming  large  masses,  or  more  or  less  regular  sheets 
of  rock  imbedded  in  the  strata.  These  were  generally  less  compact 
in  appearance  and  of  lighter  colour  than  the  larger  masses,  and  were 
known  to  the  miners  of  the  district  as  "green  rock,"  presenting 
sonic  resemblance  in  external  appearance  to  a  greenstone,  but  in 
reality  quit«  distinct  from  that  rock.  A  third  variety  of  igneous 
rock  Ibrmed  small  dykes  and  veins,  often  very  irregular  and  alter- 
ing ]K)th  the  coal  and  the  rocks  in  contact  with  it.  It  was  known 
to  the  miners  as  "  white  horse,"  and  was  occasionally  called  "  white 
traj),"  or  feldspathic  trap."    All  these  rocks,  however  dissimilar  in 
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their  present  appearanoe,  were  in  reality  one  and  the  same  rock,  or, 
nther,  were  originally  identical,  and  in  all  probability  erupted  from 
(me  focus,  and  were  more  or  less  contemporaneous. 

He  could  not,  however,  endorse  the  opinion,  that  they  were 
contemporaneous  with  the  Coal-measures,  but  was  rather  inclined 
to  look  upon  them  as  of  later  date,  intruded  after  the  consolida- 
tion of  the  coal.  For  this  reason  also  he  was  disposed  to  look 
upon  the  belt  of  what  was  termed  basaltic  ash,  as  laid  down  in  the 
latest  edition  of  the  maps  of  the  Ordnance  Geological  Survey,  as 
rocks  decomposed  in  n<4— -in  part  consisting  of  decomposed  igneous 
rock,  and  in  part  of  the  decomposed  previously  altered  sedimentary 
rocks  in  contact  with  the  same ;  believing  that  the  present  Kowley 
Hills  had  been  exposed  and  laid  bare,  by  denudation  of  the  strata 
which  he  supposed  to  have  originally  covered  them  when  they  were 
an  irr^ular  mass  of  igneous  rocks  imbedded  in  the  strata,  similar  to 
what  could  be  seen  at  Pouk  Hill.  The  apparent  height  of  the 
Bowley  Hills,  if  looking  upon  them  as  a  moss  of  igneous  rock, 
as  they  until  lately  had  generally  been  regarded,  was  quite  decep- 
tive ;  the  recent  sinkings  and  cuttings  having  demonstrated  that  the 
igneons  rock  is  but  a  superficial  cap,  at  most  of  inconsiderable 
depth.  The  Netherton  canal  tunnel,  which  was  driven  through  the 
very  base  of  the  Rowley  Hills  from  one  side  to  the  other,  showed 
that  this  cap  of  igneous  rock  had  been  erupted  through  a  dyke 
not  more  than  eight  feet  wide,  and  which  was  the  only  one  cut 
through  in  dri\'ing  the  entire  length  of  the  tunnel,  and  wliich 
was  apparently  the  only  chamiel  or  conduit.  Tlie  terms  of  bjisalt, 
greenstone,  trap,  white  rock  trap,  feldspathic  rock,  and  locally, 
Rowley  Rag,  white  horse,  green  rock,  etc.,  had  all  bt'en  applied  to 
these  igneous  rocks,  without  much  discrimination,  and  it  was  to  be 
regretted  that  in  England  much  looseness  i)revailed  in  the  nomen- 
clature of  the  Plutonic  rocks.  A  microscopic  examination  of  the 
close  grained  and  more  compact  varieties  effected  completely  that 
which  the  naked  eye  could  do  in  tlie  case  of  the  more  crystalline  and 
coarser  grained  rocks,  and  showed  them  in  every  case  to  be  com- 
posed cliiefly  of  soda,  lime,  and  feMspar  (possibly  labradorito),  along 
with  a  smfdl  amount  of  augito  and  a  small  amount  of  titano-ferrito 
or  titanite  of  iron,  which  was  never  wantin<r.  Other  minerals  were 
but  seldom  present,  but  traces  of  zeolites  and  carbonate  of  lime 
might  occasionally  bo  found,  and  ]M)ssibly  a  little  olivine,  though  its 
existence  was  not  yet  satisfactorily  proved.  Tlie  rock  Avas  there- 
fore what  might  be  termed  a  true  TJolorite,  wliich  must  consequently 
be  regarded  as  the  solo  igneous  rock  of  the  district.  The  j)resence 
of  titinium  was  peculiarly  constant  where  these  rot^ks  were  found. 

However  altered  and  decomposed  they  might  ay)pear,  as  in  the 
white  rock  or  in  the  red  clay,  on  the  slojies  of  the  Rowley  Hills, 
proceeding  from  the  disintegration  of  the  igneous  rock  itself — there 
was  f(mnd  the  titanium,  which  thus  furnished  an  excellent  guide  for 
tracing  out  the  connection  with  the  parent  mass.    He  \\a^ 
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very  careful  examinatiofla  to  determine  whether  metallic  iron 

in  these  rocks  (as  was  the  case  in  the  rocks  of  the  Giant's  Cansewsy^ 

in  Ireland^  according  to  some  analyses),  but  with  a  negatiye  result. 

The  alteration  in  external  a{^)earance>  which  had  so  long  led  to 
the  supposition  that  they  were  so  many  distinct  species  confoimded 
under  the  names  of  basalt,  greenstone,  and  white  feldspathic  trap, 
was  due  in  part  to  crystallization,  in  part  to  the  action  of  water;  and, 
lastly,  in  some  part  also  to  the  fact  that  in  the  smaller  veins  and 
sheets,  the  rock  was  generally  found  to  contain  somewhat  less  feld- 
spar and  more  augite,  apparently  for  the  reason  that  feldspar  being 
the  less  fusible  minend,  had  a  tendency  to  cool  and  become  less 
fluid  at  a  temperature  at  which  the  augite  was  perfectly  liquid* 

There  appeared  therefore  to  be  a  greater  tendency  for  the  feldspar 
to  retain  itself  like  a  spongy  agglomeration  of  crystals  in  the  main 
mass  of  the  rock,  whilst  ffie  more  fluid  portion  travelled  furthest 
into  the  smaller  chinks  and  cracks  of  the  rocks*  The  so-called  green 
rock  therefore  was  in  general  more  rich  in  augite  of  a  green  or 
brown  green  colour,  and  was  in  general  more  crystalline  and  coarse- 
grained, and  might  easily  be  mistaken  for  a  greenstone  without  more 
minute  examination.  Commonly  also  it  was  to  be  found  more  de- 
composed than  the  main  mass  of  rock  from  which  it  had  proceeded, 
for  the  reason  that  having  been  injected  between  sedimentary  strata, 
it  absorbed  water  from  these  beds,  or  from  the  springs  connected 
with  them.  This  percentage  of  water  was  frequently  found  to 
amount  to  9  per  cent.,  without  much  alteration  of  colour,  due  to  the 
oxidation  of  the  iron  present  in  the  augite.  The  small  white  rock 
or  white  horse  had  gone  a  step  further  in  decomposition — most  pro- 
bably due  to  the  fact  that  it  occurred  in  general  in  small  veins  or 
striugs,  and  often  had  absorbed  so  much  water  as  to  be  totally 
altered  in  appearance,  as  in  the  specimen  exhibited,  which  con- 
tained as  much  as  20  per  cent,  of  water ;  and  in  fact,  at  first  sight, 
it  looked  more  like  a  clay  rock,  and  would  not  be  taken  for  an 
igneous  rock  at  all.  It  must  be  however  remembered  that  all  clay 
was  but  decomposed  feld8|)ar,  and  that  this  feldspar  constituted  four- 
fifths  of  the  igneous  rocks  or  dolerites  here  alluded  to ;  it  was  easy, 
however,  to  trace  the  change  in  sitii  from  the  imaltered  dolerite  to 
the  white  rock,  or  even  to  the  clay  which,  in  its  turn,  was  produced 
from  the  disintegration  of  the  white  rock.  This  he  had  observed  in 
several  open  sections  were  the  contact  of  the  Kowley  Rag  and  Coal- 
measures  occurred  near  Dudley,  6uid  in  the  section  of  the  thick  coal 
at  the  Pensnett  Colliery,  it  might  be  seen  that  the  decomposition  had 
not  yet  gone  quite  so  far  as  to  obliterate  the  peculiar  concentric 
structure  characteristic  of  decomposing  igneous  rocks  of  thia  class. 

When  in  an  unaltered  condition  the  specific  gravity  of  these  rocks 
taken  from  the  centre,  or  so  far  from  the  exterior  as  to  be  quite 
fresh,  was  wonderfully  constant,  from  whatever  part  of  the  Coal-field 
the  specimen  might  be  procured.  It  might  be  regarded  as  2*84,  and 
iJiJs  agreed  well  with  the  usual  Titaniferous  Dolerites  of  this  class 


Hicks  and  Salter^Ungula  Flags.  2? 

met  with  in  other  oountries.  When  altered,  as  might  be  naturally 
expected  from  the  absoTption  of  water,  the  specific  gravity  di- 
mmiflhed,  and  might  descend  to  2*63  or  2*55.  The  internal  columnar 
■tmcture  and  the  peculiar  concentric  weathering  of  these  rocks  had 
also  been  the  subject  of  special  study,  and  the  results  of  the  observa- 
tions made,  quite  disprove  the  evidence  of  any  so-called  globular  struc- 
ture in  these  rock  masses,  but  that  the  columnar,  or  so-called  Basaltic 
stracture,  was  due  merely  to  mechanical  causes.  The  sedimentary 
■trela  in  contact  were  themselves  frequently  so  altered  by  the  con- 
tact with  the  igneous  rocks  as  to  present  in  themselves  a  columnar 
stmctore  or  jointing,  in  some  cases  quite  or  even  more  perfect  than 
in  ihe  igneous  rock  itself,  and  a  bed  of  clay  ironstone  at  Pouk  Hill 
was  found,  jointed  into  regular  hexagonal  columns  by  the  heating 
and  subsequent  cooling  and  contraction,  due  to  the  proximity  of 
the  igneous  rock,  which  formed  the  boss  of  Pouk  Hill.  Numerous 
other  examples  could  be  cited. 

III. — Besbabchss  in  the  Linoula  Flags  in  South  Walks.    Joint  Report  bj 

MessiB.  H.  Hicks  and  J.  W.  Salter,  F.6.S. 

THK  results  of  these  researches  have  led  to  the  discovery  of  an 
entirely  new  British  formation,  and  the  authors  propose  a  new 
tenn  for  the  group.  The  district  of  St.  David's  was  anciently  called 
"  Menssvia,"  and  hence,  following  the  example  of  our  leading  geolo- 
gists, the  authors  propose  the  term  "Menoevian"  for  the  lower 
division  of  the  **  Lingula  Flags."  Mr.  Hicks  described  five  sections 
north  and  south  of  St.  David's — the  coast  affording  admirable  views 
of  all  the  beds,  from  the  central  syenite  tlirough  the  olive,  grey, 
greenish,  and  purple  beds  of  the  Lower  Cambrians,  into  the  light 
grey,  black,  and  dark  grey  shales  of  the  Mena?vian  group.  Some 
of  the  sections  show  a  passage  from  this  group  into  the  "  Ffestiniog 
gn)up  "  of  Professor  Sedgwick,  which  forms  the  upper  portion  of  the 
*'  Liiigula  Flags  proper,'*  and  in  Whitesand  Bay  (a  fine  bathing 
strand,  N.W.  of  St.  David's)  these  are  again  overlaid  by  the  *' Arcnig, 
or  Skiddaw  group"  and  the  Llandeilo  flags.  Each  of  the  sections 
has  shown  fossil  traces  after  a  long  and  persevering  search.  But 
the  section  at  Perth  lihaw  is  not  only  the  typical  one,  but  contains 
all  the  principal  fossil  types — trilobites  of  six  or  seven  genera,  and 
alx)ut  fifteen  species ;  Brachiopod  and  Pteropod  shells,  Cystidere, 
and  sponges  of  two  or  three  difTorcnt  kinds.  All  of  them  are 
distinct  as  to  species,  and  many  as  to  genera  also,  from  the  over- 
lying rocks  of  the  true  "  Ltngula  Fl.'igs." 

Ilie  history  of  discovery  in  tlie  Palaeozoic  rocks  has  hitherto 
been  that  every  group  beneath  the  Old  Red  Sandstone,  containing 
a  distinct  fauna,  has,  when  it*i  relative  position  and  mineral  structure 
is  ascertained,  received  a  separate  name.  The  authors  hold  it  there- 
fore of  prime  importance  not  to  confound  this  fauna  with  tliat  of 
any  of  the  overlying  rocks  of  the  Lower  Silurian,  or  even  of  the 
Upper  Cambrian  groups.  If  Llandeilo,  Caradoc,  Llandovery,  and 
Wenlock  imply  distinct  periods  of  creation,  much  more  does  the 
term  "  Lingula  Flags"  or  "Ffestiniog  group"  iudieaUi  a  OlvsVywcX, 
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and  remote  period,  in  which  very  few,  even  of  the  genera  of  fossil 
animals  common  in  the  great  Silurian  deposits  are  to  be  found  I  All 
is  distinct  and  anterior,  the  genera  lower  in  point  of  organization, 
the  species  more  limited  in  number,  and,  even,  with  some  remarkable 
exceptions,  diminish  in  size.  We  seem  to  be  coming  towards  the 
zero  of  animal  if  not  of  vegetable  life. 

With  regard  to  the  distribution  of  the  fossils  themselves.  The 
lowest  beds,  which  actually  lie  among  the  uppermost  coarse  beds 
of  the  Cambrian  grits  I  (only  distinguished  from  them  by  the  want 
of  purple  colour,)  contain  a  species  of  Paradoxtdes  (P.  aurora),  with 
wluch  are  associated  some  minute  Trilobites,  Agnostua,  Microdiseus, 
etc.  Further  up  we  have  Paradoxidea  again,  but  of  a  distinct 
species,  and  larger  size — P.  Hicksii.  The  mass  of  the  fossils  then 
come  in  (in  all  Siirty-five  species  are  known),  Crustacea,  shells,  and 
sponges ;  and  higher  up  in  the  series  a  third  Paradoxidea,  so  large  as 
to  have  attracted  general  notice — ^the  well-known  P.  Davidis,  The 
genus  is  unknown  in  this  country  above  the  horizon  of  this  old 
formation,  Olenus  taking  its  place  in  the  Ffestiniog  group. 

As  indicative  of  the  value  of  a  close  observation  of  these  old 
faun8B,  it  may  be  sufficient  to  say,  that  by  means  of  this  Menadvian 
group  we  can  ascertain  the  true  horizon  of  the  gold-bearing  rocks 
of  Wales ;  we  can  also  identify  more  accurately  the  oldest  fossil- 
bearing  strata  of  Bohemia  and  Sweden  with  those  of  our  own 
country ;  and  assign  them  an  exact  position,  with  respect  to  British 
strata,  in  the  older  Palaeozoic  series. 

The  genus  Paradoxtdes  becomes  in  this  way  one  of  the  medals  of 
creation,  and  the  index  of  a  most  remote  age — so  remote,  that  only 
a  few,  and  those  the  humbler  members  of  the  invertebrate  classes, 
inhabited  the  sea — before  the  cuttlefish  or  even  the  nautilus  was 
created;  as  these  last  were  long  anterior  to  the  very  earliest  of 
the  fishes. 

Mr.  Hicks  described  beds  of  contemporaneous  trap,  such  as  had 
been  previously  noticed  by  his  colleague,  as  abundant  in  the  lower 
strata  of  the  group.  He  also  showed  their  origin  and  direction. 
The  faults  of  the  region,  chiefly  N.W.  ones,  were  touched  upon, 
but  could  not  be  fully  described.  The  district  is  evidently  a  pro- 
lific one,  containing  a  new  and  most  interesting  formation ;  and  as 
St.  David's  Cathedral  is  now  being  restored,  and  as  there  are  ex- 
cellent bathing  places  closd  by,  it  is  likely  that  this  remote  comer 
of  the  island  will  attract  both  geologists  and  non-scientific  visitors. 

The  paper  having  been  read,  the  natural  history  of  the  new 
formation  was  treated  in  a  condensed  form  by  Mr.  Salter,  who 
called  attention  to  the  fact  that  no  less  than  three  distinct  fossil-bear- 
ing formations — ^the  Tremadoc,  Ffestiniog,  and  Mensevian  groups — 
were  now  traceable  below  the  Llandeilo  Flags  proper  and  the 
'*  Arenig  and  Skiddaw  group,"  which  last,  the  *' Lower  Llandeilo" 
of  Murchison,  and  the  equivalent  of  the  "  Quebec  group  "  of  Canada, 
forms  the  natural  base  of  the  Lower  Silurian  scries. 

The  time  allotted  to  the  authors  was  but  short,  and  only  the 
^neral  facts  of  the  communication  could  be  touched  upon. 
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THIS  No.  of  the  "London  Geological  Society's  Journal"  contains 
the  communications  read  before  that  Society  from  March  to  June, 
1865,  in  full,  with  a  few  abridgements  of  Foreign  Memoirs  of  late 
date.  Amateur  and  professional  Geologists  have  herein  supplied 
facts  and  notions  in  relation  to  the  Quaternary,  Tertiary,  Cretaceous, 
Jurassic,  Triassic,  Carboniferous,  Devonian,  Silurian,  Huronian,  and 
Laurentian  Strata  of  diflferent  countries,  and  on  fossils  from  several 
of  these  groups ;  they  have  given  notes  on  some  mineral  matters ; 
there  is  a  paragraph  or  two  on  volcanic  rocks ;  and  wo  can  readily 
find  many  and  good  observations  on  primaeval  man,  the  formation  of 
valleys,  on  Homotaxis,  and  other  interesting  geological  subjects. 
The  Secretaries  may  have  arranged  their  material  so  judiciously  that 
the  Fellows  should  have  in  eight  evening-meetings  and  in  one  No. 
of  their  Journal  a  taste  of  every  delicacy  of  the  scientific  season ; 
or  the  Fellows  and  their  friends,  with  a  fair  division  of  labour,  may 
have  aimed  at  supplying  a  little  of  everything  they  required.  But 
it  is  more  likely  that  the  geological  questions  of  the  day  have  brought 
essays  and  remarks  from  working  and  thoughtful  geologists  in- 
terested in  this  or  that  division  of  the  science,  whether  practical  or 
theoretical,  descriptive  or  argumentative,  niineralogical  or  geological, 
and  whether,  in  the  latter  case,  interested  in  Tertiary,  Secondary,  or 
Primary  rocks  and  fossils. 

An  ancient  refuse-lieap  (or  kjokkenmodding)  of  bones  (many  cut 
and  8a^vn),  horns,  crab-claws,  etc.,  near  Kichniond,  in  Yorkshire, 
described  bv  Messrs.  Dawkins.  Wood,  and  Eobcrta,  claims  no  real 
geological  antiquity,  but  witnessed  the  association  of  the  hear  with 
man  and  the  deer,  fallow-deer,  horse,  short-homod  ox,  sheep,  goat, 
hog,  and  dog.  M.  Lartet,  in  a  short  paper,  points  out  that  the  musk- 
ox  lived,  together  with  man,  in  Southern  France,  15  degrees  further 
south  than  its  present  limit  in  North  America ;  and  that  other  asso- 
ciates were  the  great  cave-bear,  lion,  wolf,  reindeer,  and  auroehs. 
Busk,  Falconer,  and  Warren  supply  notes  (m  the  Gibraltar  Caves 
and  their  osseous  contents,  indicating  that  Gibraltar  was  a  part  of 
Africa  when  the  more  ancient  infill ings  of  the  fissures  took  place  ; 
for  the  carnivores  are  African  hyaenas  and  feli(la\  ]\Ian  seems  to 
have  left  his  remains  there  at  a  much  later  period.  A  posthumous 
pajKjr  by  T)r.  Falconer  points  out  that  the  evidences  of  a  very  high 
antiquity  for  the  human  race  will  probably  bo  found  some  day  in 
India,  where,  although  the  wide  and  deep  alluvial  accumulations  of 
the  Ganges  and  Jumna  have  not  yet  yielded  fossil  remains  of  man, 
yet  even  in  the  Miocene  strata  of  the  Sivalik  Hills  are  found  fossil 
the  camel,  the  horse,  and  the  buffalo,  all  which  he  has  trained  to 
domestic  service, — the  giraffe,  his  present  ccmteniporary, — the  gigjintic 
tortoise,  which  really  figures  in  Indian  mythology,  with  the  elephant, 
python,  and  gigantic  crane, — and  lastly,  the  great  apes,  so  u^wi  \jc> 
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him  in  physical  stracture,  and  living  in  such  a  climate  and  with 
such  surroundings  as  alone  would  suit  primeval  man.  At  all  events 
there  is  clear  evidence  that  the  present  order  of  things  had  set  in  from 
a  very  remote  period  in  India;  and  certainly  less  disturbance  of  surface- 
conditions  has  occurred  there  during  Pliocene  times  than  in  Europe, 
Northern  Asia,  and  North  America,  to  interfere  with  the  growth  of  the 
human  species,  or  to  remove  the  evidences  of  man*s  early  presence. 
This  paper  on  the  ancient  fluviatile  deposits  of  the  Nile  and  Ganges 
has  a  melancholy  interest  in  being  the  last  of  its  lamented  author's 
works  ;  and  it  has  a  high  value  as  presenting  the  matured  results  of 
close  observation  and  serious  thought  on  the  question  of  man's 
antiquity,  first  entertained  by  Falconer  and  Cautley  in  1835,  and  in 
nowise  invalidated  by  subsequent  reflection  and  research.  It  is  a 
legacy  of  clear  notions  and  sound  doctrine ;  and  it  prophesies  a  sure 
finding  of  fossil  man  in  tropical  and  subtropical  regions,  when  sought 
for  with  close  scrutiny  and  keen  intelligence. 

From  a  renewed  examination  of  the  raised  beach  and  overlying 
chalk -rubble  in  the  cliflf  at  Sangatte,  near  Calais,  Mr.  Prestwich  gets 
further  evidence  of  the  Channel  Straits  having  existed  when  the 
older  alluvia  of  the  Somme  cuid  Thames  were  formed,  and  of  other 
old  geographical  conditions. 

Messrs.  Foster  (D.Sc.)  and  Topley,  both  of  the  G^eological  Survey, 
have  contributed  a  valuable  paper  on  the  river-gravel  and  brick- 
earth  of  the  Medway  Valley,  and  on  the  Denudation  of  the  Weald 
by  the  action  of  rain  and  rivers.  They  clearly  describe  the  Medway 
Valley  and  its  alluvia ;  and  they  prove  that  some  of  its  old  river- 
gravel  lies  at  a  level  of  300  feet  above  the  present  river-bed.  If  so, 
and  if  (as  is  fairly  argued)  there  are  many  great  difficulties  in  the 
way  of  accepting  marine  denudation  as  the  cause  of  the  Wealden 
hollows,  then,  with  long  time,  rain  and  rivers  could  and  must  have 
washed  away  the  missing  material  from  the  whole  of  the  Wealden 
area.  The  geological  surveyors  show  a  real  desire  to  search  out  and 
give  credit  for  what  has  been  already  done  and  thought  of;  still  we 
may  remind  them  that  the  subaerial  dissolution  of  chalk-land  is  not 
to  be  found  for  the  first  time  in  the  Geological  Survey  Memoirs,  and 
that  Mackie's  hypothesis  of  a  tidal  occupation  of  the  Wealden,  pre- 
vious to  the  formation  of  the  Channel-Straits,  is  quite  worth  a 
passing  notice.  We  must  admire  their  clear  and  comprehensive 
treatment  of  the  features  of  the  North  Downs  and  the  Weald ;  but 
we  cannot  understand  how  they  can  sliut  their  eyes  to  the  coinci- 
dences of  river-courses  and  faults  on  their  own  fine  map ;  nor  why 
they  decry  the  mathematical  hypothesis  of  the  Wealden  Valleys, 
Even  the  Preston  section,  with  its  bold  flexures  of  Rag-stone,  fades 
away  with  them  into  a  note  of  interrogation  (p.  469).  We  really 
must  accept  rain  and  rivers  as  steady,  hard-working,  and  therefore 
important  agents  (and  some  of  the  very  elements  of  their  physics  are 
given  in  the  paper  under  notice) ;  but  we  are  disinclined  to  say 
where  on  a  rising  land  the  action  of  the  sea  ends  and  that  of  the  rain 
begins ;  and  we  are  still  less  inclined  to  believe  that  England  was 
ever   so   free  from   faults,   that   the  trickling  rain,  or  sweeping 
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lade,  could  not  find  guiding  channels  for  their  course  thiongh 
what  is  now  chalk  down  and  granite  hill.  Even  geologists 
have  had  the  fair  hlank  mind  of  infancy ;  and  now  the  furrows  and 
mts  of  one  style  of  thought  or  another,  of  one  prejudice  or  another, 
traverses  its  scarred  surface,  guided  by  the  weaknesses  of  unequal 
observations,  faulty  judgments,  and  individual  fancy ;  so  that,  even 
with  advancing  years  and  growing  experience,  each  new  truth  is  seen 
only  by  glimpses,  caueht  on  devious  ways,  among  projecting  rocks 
and  thick  boughs,  and  lost  awhile  in  fogs.  The  "  rain -theory "  is 
now  in  the  ascendant;  the  "marine-theory"  is  losing  ground;  the 
"fracture-thfeory"  is  not  yet  broken  down ;  we  still  have  more  to 
learn. 

The  same  lesson  is  taught  us  by  Messrs.  Woods  and  Duncan,  who 
have  some  Tertiary  fossils  of  South  Australia  as  their  text.  Are 
MmtTor  fossils,  here  and  there,  contemporaneous  f  Wait  and  learn  in 
this,  as  in  other  things.  The  chanc<?s  are  that  they  are  not. 
We  must  call  them  Homotaxeous.  So  also  Cretaceous  fossils, — 
whether  Eastern  Echinoderms,  in  the  hands  of  Duncan,  or  Indian 
Cephalopods  with  Stolickza — ^they  now  hold  up  the  finger  of 
caution ;  bye  and  bye  they  will  point  to  the  key  of  the  labyrinth. 
For  the  Cretaceous  beds  of  England  Mr.  Whitaker  does  good 
service,  with  the  close,  open-eyed,  and  intelligent  observation 
of  a  Geological  Surveyor.  Mr.  Whitaker 's  "Chalk-rock"  is  a 
British  institution  now,  but  has  a  very  sorry  name.  The  "  chloritic 
marl"  (which  by  the  bye  is  not  chloritic  at  all,  but  glauconitic) , 
and  the  Tattonlioe  chalk,  the  "  reconstructed  chalk,''  and  the  "  clay- 
with-flints,"  are  all  the  better  known  for  his  researclies ;  and  his 
flint-band,  holding  up  the  headland  at  Scratcheirs  Bay  is  very  inter- 
esting;  but  fiji;.  1  (p.  401)  shows  either  the  rising  or  the  setting 
sun  as  we  look  southwards  from  that  fair  hay !  Is  it  so  in  the  Isle 
of  Wight? 

Waagen  and  Sandberger  supply  something  on  Jurassic  Geology  ; 
the  latter  settles  tlie  Jura  of  Baden  ;  the  ibnuor  classifies  the  U])per 
and  Middle  Oolites.  Tlie  Tiias  and  its  plants  have  notices  hy  Kurr 
and  Sandherger;  and  we  are  not  to  forget  that  its  flora  has  palaeozoic 
genera, 

Tlie  palaeozoic  rocks  of  the  Black  Forest,  South  Africa,  New 
Brunswick,  and  Cashmere,  are  released  from  obscurity  or  from  mis- 
apprehension ;  mistaken  relationships  are  corrected, and  more  and  more 
strata  are  snatched  from  **  transition,"  '' Grauwacke/'  jiiid  "azoic/* 
thanks  to  Godwin-Austen,  Matthew,  Eiihidge,  and  Sandberger. 
Hicks  and  Salter  add  new  pala^ontological  lustre  to  the  Lingula 
fla^B.  II.  Woodward,  unmasking  a  false  (liiton,  gives  Cirro])e(ls  a 
Valcvozoic  standing  ;  and  among  the  Crust^icca  he  describes  some 
new  Eurvpterida  from  the  Old  Red  Sandstone  and  the  Lower 
Ludlow,  finding  tlie  long-looked-for  link  between  Xiphosures  and 
Eur^-pterids.  Felspars  are  eompac^tly  tidjulatc^d  by  Tschennak. 
Wallace  offers  some  interesting  notions  about  Aragonite ;  and  the 
possible  age  of  the  metalliferous  trach3'tes  of  Hungary  is  touched 
upon   by   Andrian.     We   heartily   recommend  to   our  readers  t\xft 
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pleasant  task    of   stadying  tliis  new  number  of   the  G^logical 
Society's  Journal. 

n. — Ba&rakde's  Bohemian  Cephalopoda.  Systems  Silubien  du 
Centre  de  la  Boh^me,  par  Joachim  Babrande.  Premier 
Partie ;  Kecherches  Paleontologiques.  Vol.  II.  Cephalopodes, 
lere  Series.     Planches  1  k  107.     Prague  et  Paris,  1865, 

THE  author  of  the  above  work  is  well  known  to  geologists  and 
palseontologists  (especially  those  who  have  occupied  themselves 
with  the  fossils  of  the  older  rocks)  for  his  indefatigable  researches  in 
the  Silurian  region  of  Bohemia  during  many  years  past,  and  for  which 
the  Geological  Society  of  London  properly  awarded  him  the  WoUas- 
ton  Modal  in  1857. 

M.  Barrandc  commenced  his  researches  in  1833,  and  was  further 
stimulated  to  prosecute  them  in  1840,  by  the  publication  of  the 
Silurian  System,  by  Sir  R.  I.  Murchison ;  and  a  short  sketch  of  hifl 
labours  and  classification  of  the  strata  appeared  in  1846.* 

M.  Barrande  had  to  contend  at  first  with  great  difficulties,  which 
would  have  daunted  a  less  earnest  geologist,  for  he  had  to  make 
himself  acquainted  with  the  language  of  his  partly-adopted  coimtiy, 
in  order  to  facilitate  his  intercourse  with  the  Bohemian  workmen 
engaged  in  the  quarries  round  Prague.  Many  of  these  he  interested 
in  collecting  fossils,  retaining  some  of  them  as  a  kind  of  working- 
staff,  not  only  assisting  them  with  money,  but  supplying  them  with 
instruments  to  facilitate  their  labour ;  and  so  expert  did  they  become, 
as  readily  to  detect  portions  of  well-known  forms,  and  even  to  recog- 
nize new  ones.  By  these  means,  and  a  constant  devotion  to  the 
subject,  an  enormous  amount  of  specimens  were  obtained  from  the 
Silurian  rocks  of  the  district,  which  have  not  only  thrown  a  new 
light  upon,  but  considerably  increased  our  knowledge  of,  the 
Palrrozoic  fauna  of  Bohemia,  so  as  to  enable  us  to  compare  it 
with  the  fossil  forms  of  presumed  identical  strata  in  Sweden,  Eussia, 
Great  Britain,  America,  and  elsewhere. 

Anterior  to  1840,  from  the  first  observations  of  Zeno,  in  1770,  to 
the  death  of  Count  Sternberg  in  1838,  and  even  two  years  subse- 
quently (Emmrich,  1839  ;  Miinster,  1840),  the  number  of  species 
scientifically  indicated  from  the  Silurian  rocks  of  Bohemia,  was  only 
twenty -two ;  although  some  forms,  more  or  less  defined,  but  not 
named  by  Count  Sternberg,  were  deposited  in  the  Prague  Museum. 

A  large  proportion  of  the  forty  works  or  memoirs  published  during 
this  period  were  devoted  to  a  description  of  the  geological  features, 
mines  and  rocks,  as  those  by  Irasek,  1786 ;  Lindacker,  1791,  and 
ReuBS  ;  the  more  instructive  and  useful  are  those  of  Dr.  E.  A.  Reuss 
on  the  environs  of  Prague  and  Beraun,  1794-98 ;  those  of  T.  E. 
Gumprecht,  who  traced  the  limits  of  the  Silurian  basin  on  the 
south-east,  1836-37 ;  those  of  Prof.  Zippe,  who  indicated  approxi- 
mately the  coOTOur  of  the  "  Transition"  strata,  and  the  nature  of  the 

^  Notice  pr^Uminaire  sur  le  SyBt^me  SQurieii,  et  let  Trilobites  de  Bokdme,  par 
J,  Barrande.    Leipzig :  1846. 
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principal  maases  of  rock,  which  form  the  sorfiM^e  of  different  din- 
tricts ;  and  also  the  geological  map  of  Aloya  Mayer,  1837. 

In  the  second  edition  of  "  Siluria"  will  be  found  a  clear  acooimt 
of  the  Paheozoic  rocks  of  Bohemia  and  their  British  representaiiTes, 
from  a  personal  traverse  of  the  different  districts  by  Sir  R.  I. 
Mnrchison. 

By  the  labours  of  M.  Barrande,  the  numbers  were  soon  increased  to 
more  than  1200  species,  most  of  which  were  new  to  science,  and  which, 
in  1856.  amounted  to  nearly  loOO  species.^  The  first-fruits  of  these  ac- 
quired treasures  were  given  about  thirteen  years  since,  in  a  costly  work, 
the  first  of  a  series,'  containing  a  description  of  the  Trilobites,  form- 
ing a  standard  memoir  on  the' subject,  and  consisting  of  two  quarto 
Toiumes  of  nearly  a  thousand  pages  of  text,  and  atlas  of  fifty  plates, 
the  latter  carefully  engraved  by  M.  Fetters,  imder  the  immediate  super- 
intendence of  M.  Barrande.  Prior  to  this  work,  the  same  author  had 
published  a  volume  (1847)  on  the  Silurian  Brachiopods,' comprising 
eight  genera  and  175  species,  which  group  will  be  hereafter  com- 
pleted ;  as  also  a  special  memoir  on  the  Graptolites  (1850),  a  group 
"which  appear  to  have  had  a  limited  existence  in  Bohemia,  com- 
mencing in  the  upper  part  of  the  Lower  Silurian  (Stage  D),  and 
diBi^pearing  before  the  end  of  the  Upper  Silurian  (Stage  E). 

Although,  since  this  period,  M.  Barrande  has  published  many 
papers,  either  separate  or  in  the  scientific  journals,  among  whidi 
may  be  noted  the  Defence  of  the  "  Colonics,"  his  chief  attention  has 
been  directed  to  the  continuation  of  his  great  work,  of  which  the 
title  of  the  volume  given  above  is  a  proof.  It  is  a  commencement 
of  the  Fossil  Mollusca,  comprising  the  first  series  of  the  Cephalopoda, 
and  consisting  of  107  plates  of  fijj^ires  of  about  200  species,  repn*- 
senting  the  following  genera — Gontaiites,  de  Haan ;  NothoceraSy  Barr. ; 
Trockoc^ras,  Barr. ;  Nantiltis,  Linn. ;  Gyroreras,  Kon. ;  Hercoccras, 
Barr. ;  Liluiteay  Breyn ;  FhragmoceraSy  Brod. ;  Gomphoceras,  Sow. ; 
Ascoeercu,  Barr.  The  two  otlier  genera.  Orthoceran  and  Cyrtocercui, 
which  complete  the  family  of  Silurian  NmUilida  of  Boheniia,  being 
relatively  much  more  rich  in  species  than  the  preceding,  will  occn])y 
the  second  and  third  series,  the  total  amounting  to  no  less  than  3oO 
plates  for  the  Cephalopods  alone.  The  text  descriptive  of  the  al>ove 
ten  genera  will  be  shortly  published ;  but  the  principal  characters 
of  the  species  are  indicated  in  the  description  of  the  plates. 

Tlie  genus  Asroceras  is  fully  illustrate<l ;  this  interesting  form  hns 
also  been  identified  by  ^Ir.  Salter,  as  occurrinjL:;  in  the  Upi>er  Silurian 
of  Britain,  at  Usk,  Ludlow,  and  Malveni,  and  named  bv  him  A.  Bar- 
rntulii,  in  complement  to  the  author  of  tlie  alK)ve  work.  * 

*  Parallele  entrc  les  Depots  Siluriens  dc  BohOmc  et  dc  Scandinavio. 

*  Systeme  Siluricn,  Premiere  partie,  Rccherches  Paleontolo^qiKs,  TrilobitcF,  iS.52. 

*  Ubcr  die  Bracbiopodcn  dcr  Silurischen   Schichton  von  Duhmcn,  Naturwis^cn- 

schaftliche  Abhandlungen,  etc     Herausgegeben  von  Haidingcr,  Wien.  Band  I.  and 
II.     1847-48. 

*  Salter,  Quart.  Gaol.  Joum.  1856,  vol.  xii.  p.  381.  Silnria,  2nd  Ed.  p.  259. 
A^foctroA  and  it«  affinities  bad  been  previously  described  by  M.  Barrande,  in  tbe  Bull, 
dc  la  Soe.  Geol.  de  France,  1855.    2  Ser.  t.  xii.  p.  157. 
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A  fact  to  be  remarked  is  the  occuirence  of  OoniaHteB  and  Ofroeeroi 
in  three  of  the  stages,  F,  O,  H,  belonging  to  the  Upper  Silurian  of 
Bohemia,  according  to  M.  Barrande,  Uiese  genera  being  at  present 
restricted  to  the  Devonian  rocks  in  the  British  area,  a  very  interest- 
ing point,  and  somewhat  suggestive,  as — 

Firstly,  that  Upper  Bohemian  rocks  may  represent  the  Devonian ; 
or,  secondly,  that  the  Silurian  forms  may  have  continued  longer  in 
the  Eastern  than  the  Western  area,  and  were  cotemporary  with  the 
incoming  of  new  forms;  or,  thirdly,  that  in  the  portion  of  the 
Palaeozoic  ocean,  now  forming  Bohemia,  certain  new  generic  formB 
were  introduced  in  the  Upper  Silurian  period,  species  of  which  were 
only  developed  at  a  later  period  in  the  Western  area,  or  so-called 
Devonian  time.  On  this  point  M.  Barrande  observes  in  his  former 
work  that  very  few  of  the  characteristic  species  of  his  three  stages, 
F,  G,  H,  are  found  in  the  Middle  or  Upper  Silurian  formations  of 
England,  and  we  must  not  consider,  from  their  absence,  that  these 
p€urt6  of  the  Upper  division  are  not  of  the  same  age,  but  should  rather 
be  inclined  to  believe  that  the  earlier  communication  between  these 
different  regions  had  been  more  or  less  altered.  Thus,  the  deposits 
may  have  been  isolated  in  each  district,  either  at  the  same  epoch,  or 
at  different  times,  without  our  being  able  to  recognize  them ;  but 
the  times  are  evidently  comprised  within  the  limits  of  the  same 
period.  In  a  previous  paragraph,  when  treating  of  his  Colonies 
(or  the  intercalation  of  certain  species  of  the  stage  E  amidst  a  lower 
fauna,  or  stage  D),  the  same  author  remarks : — IHrst,  to  what  extent 
can  the  resemblance  or  palseontological  identity  demonstrate  that 
formations  geographically  isolated  from  each  other,  may  be  contem- 
poraneous ?  Second,  to  what  extent  does  the  dissimilarity  between 
the  faunas  of  isolated  and  distant  basins,  correspond  to  a  difference 
in  the  epoch  when  the  deposits  were  accimiulated  ?  These  are 
questions  intimately  related  to  the  laws  of  the  diffusion  and  distribu- 
tion of  species,  little  studied  at  present,  but  the  bearings  of  which 
are  ably  treated  by  Prof.  Huxley  in  the  Anniversary  Address  to  the 
Greological  Society,  for  1862. 

In  comparing  the  Silurian  rocks  of  Bohemia  with  those  of 
Sweden,  M.  Barrande  points  out  that  notwithstanding  the  great 
difference  in  thickness  between  the  two  countries  (30,000  feet  in 
Bohemia  to  12,000  in  Sweden)  they  each  possess  three  general 
faunas.  In  both  countries  the  Primordial  fauna  is  composed  almost 
exclusively  of  Trilobites,  distinguished  generally  by  the  great  de- 
velopment of  the  thorax  and  the  small  pygidium. 

The  second  fauna  of  both  coimtries  has  3ie  maximum  development 
of  Trilobites  belonging  to  new  types,  in  which  the  pygidium  is 
large  and  the  thorax  reduced,  of  which  about  three-fourths  existed 
in  both  countries,  whilst  the  third  faima  presented  a  greater  har- 
mony in  this  group,  more  than  three-fourths  having  co-existed  in 
each  country,  a  contrast  to  Brachiopods  which  presented  few  com- 
mon species,  and  the  corals  were  very  different. 

The  conclusion  being,  that  the  parallel  between  Bohemia  and 
Scandinavia  shows,  that  the  general  renewal  of  life  in  these  ancient 


BeBient~Bafrainde^»  Cephalopoda. 


SS 


Ku  iraa  eqnall;  independent  of  the  revolutioiia  of  the  globe  and 
the  Tuiation  in  tiie  nature  of  llie  Bediments, 

With  a  view  of  showing  the  vertical  diatribution  of  the  above  ten 
genera  of  Silurian  CophalopodB  of  Bobeinia,  it  will  be  necesaaty  to 
give  the  divisions  of  tiie  strata  adopted  by  M.  Barrande : 
Stages  A,  B,  C,  D,  Inferior  division   )  of  the 

Stages  E,  F,  Q,  H,  Superior  division  ]  Silurian  System. 
Hie  stages  A  and  B  are  considered  as  the  Azoic  base  of  the  Silurian 
qntam,  and  consists  of  cryrtalUne.  argillaceoos  and  silicious  schists, 
and  conglomerates.  The  stage  C,  or  Primordial  zone,  marked  by 
mcoliar  Trilobitee,  is  the  equivalent  of  the  Lingula-flags  of  Eng- 
land. The  stage  D,  or  Quartzites  with  schists,  the  equivalent  of  the 
Guadoo  and  Bala,  constitutes  the  second  faona,  as  nearly  all  the 
gmera  of  Trilobites  of  the  first  fauna  are  wanting,  and  now  forms 
appear  both  of  Trilobites  and  Molluaca.  The  stage  E,  or  third 
&Bna,  is  the  most  rich  of  all  the  divisions,  as  it  contains  the  maxi- 
■inm  of  development  of  genera  and  species  both  of  Trilobites — of 
iriuch  six  new  genera  appear,  with  eleven  of  the  previous  zone,  and 
between  200  and  SOO  species  of  Ccphalopods,  and  nearly  100  Gas- 
teropods,  besides  many  Brachiopods,  Corals,  and  Graptolitea,  the 
latter  disappear  in  this  zone.  Ilie  stfl^  F,  or  fourth  fauna,  shows 
■n  evident  decrease,  the  Trilobites  being  reduced  to  ten  genera, 
and  the  Cephalopods,  Giasteropoda,  and  Acephala  affording  but  few 
species;  but  the  Brachiopods  attain  their  maximum  of  specific 
forms.  In  thio  stage  the  GonialiUs  and  Gyroefrat  first  appear.  The 
faunas  of  G  and  H  are  considerably  reduced,  lieing  represented  by  a 
very  few  species,  the  TrilobitoN  lieing  most  abundant,  and  belonging 
to  the  same  genera  as  in  the  previous  period.  The  last  four  stages, 
E~H,  are  considered  to  be  the  reprcsontjitives  of  the  Upper  Silu- 


Vertieai  Distribution  of  the  Silvriaa  Cephalopoda  of{!iefir»t  si 
in  Bohemia. 


LOWER  BILPRIAN.              UPPER  SILrBlAN. 

1  i 

1     1 

1 

a 

3 

-'. 

E        F        a 

2   ]12|12 

3 

11 

Pi 

fioniatilM    

■■■■ 

.-. 

■: 

g' 

as 

s 

i 

61 
10 
2 
2 

,.■* 

" 

14 

1 
i' 

3 

...  1 

2 

I. 

1 

... 

2 

1 
1 

^ 

"i' 

;• 

::' 

1 

■ 

1 

Iflh 

\   \im 

36  jRmewi^Apamit,  Seaside  Studied* 

To  the  student  of  Palieozoic  fossils  this  Tolume,  like  its  prede- 
cessor, must  be  a  valuable  and  necessary  work,  as  well  as  to  the 
naturalist  who  wishes  to  become  acquainted  with  the  singular  forms 
of  these  ancient  Cephalopodous  Molluscs. 

Those  who  best  know  M.  BarrandOy  and  are  aware  with  what 
self-denial  he  has,  alone  and  imaided,  carried  out  these  protracted 
scientific  labours,  and  the  great  expense  he  has  incurred,  will 
readily  join  us  in  awarding  him  all  honour  due  for  this  magnifi- 
cent and  costly  work,  for  the  completion  of  which  we  trust  his  life 
and  health  may  be  spared. — J.M. 


m. — Skasids  Studixs  in  Natural  Histobt. 

By  Elizabeth  C.  Aoassiz  and  Albxandbr  Aoashiz.    London  :  Triibner  and  Cou 
Boston:  Ticknor  and  Fields,  1865.  Royal  Sto.,  pp.  155.    186  woodcuts. 

117 HAT  Harvey's  <' Seaside  Book"  is  to  Britain,  and  Oosae's 
y  Y  various  works  are  to  different  localities  around  its  shoresy 
this  volume  is  to  a  limited  district  on  the  east  coast  of  the  United 
States.  It  is  almost  too  dainty  to  be  used  by  wet  hands  on  the  sea- 
shore, and  more  like  the  drawing-room  table,  for  it  is  a  handsome 
volume,  beautifully  printed  on  thick  toned  paper,  and  profusely 
illustrated,  chiefly  with  negative  woodcuts,  which  are,  peiiiaps,  better 
suited  to  exhibit  the  transparent  jelly  fish  and  the  hydroid  polyps 
than  the  cuts  generally  used. 

This  volume  is  limited,  not  only  to  locality,  but  to  subject  as 
well.  While  the  works  to  which  we  have  referred  introduce  their 
readers  to  the  remarkable  organisms  on  the  shores — animal  or 
vegetable — this  is  confined  to  the  Kadiate  family.  But  this  is  a 
recommendation,  as  it  permits  the  authors  to  do  more  than 
simply  satisfy  the  cravings  of  open-mouthed  enquirers  introduced 
to  a  novel  world  on  the  sea-shore.  They  have  made  their  work 
a  really  good  introduction  to  this  interesting  family.  It  is 
scarcely  any  drawback  to  the  English  student  that  the  illustra- 
tions are  all  taken  from  the  tenants  of  Massachusetts  Bay,  only 
one  or  two  of  which  are  referred  to  species  found  on  the  shores 
of  Britain ;  for  all  these  are  so  nearly  allied  to  the  forms  which  he 
will  meet  that  facts  as  to  structure,  development,  and  classification 
are  as  clearly  exhibited  to  him  as  if  the  British  species  were 
employed.  The  volume  will  be  found  to  be  as  practically  useful  at 
Ilfracombe  or  Brodick  as  at  Boston,  Mass.  The  simple  and  dear 
style  employed  by  Mrs.  Agassiz  will  make  it  a  favourite  on  both 
sides  of  the  Atlantic.  Every  chapter  abounds  with  examples  of  the 
facility  which  she  has  in  expressing  in  happy  terms  the  most  recondite 
matter.  The  exposition  of  the  structure  and  relations  of  the  various 
parts  of  Phyaalia  and  NaiMtnea,  two  genera  of  the  order  Siphon- 
opheriB,  must  convince  the  reader  that  they  are  rightly  united  to 
Hydroid  Polyps,  differing  from  the  ordinary  members  only  in  being 
free  and  floating. 

This  work  is  not  intended  as  a  systematic  introduction  to  the 
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Tarkras  species,  but  the  &ct8  are  presented  in  such  a  connection 
with  reference  to  the  principles  of  science  and  to  classification,  as  to 
give  it  to  some  extent  the  character  of  a  manual  of  the  Radiata. 
After  treating  of  the  family  in  general,  the  author  prefixes  a  general 
sketch  to  eadi  of  the  classes  into  which  the  Radiates  are  divided. 
This  is  followed  by  an  examination  in  detail  of  the  different  specific 
forma. 

Whatever  adds  to  our  knowledge  of  recent  animals  is  of  importance 
to  the  palseontologist  To  work  well  a  palaeontologist  must  begin 
with  the  recent  and  known.  The  value  of  such  information  will  be 
frequently  apparent  to  the  intelligent  geological  reader  of  this  volume. 
We  will  close  by  quoting  one  illustration  regarding  a  recent  dis- 
covery of  Professor  Agassiz,  not  yet  much  known  in  this  country. 

''We  must  not  leave  unnoticed  one  very  remarkable  Hydroid 
Acalephy  resembling  the  Polyps  so  much  that  it  has  been  associated 
with  them.  The  Millepore  is  a  coral,  and  therefore  the  more 
easily  confounded  with  the  Polype,  so  large  a  proportion  of  which 
hand  coral  stocks ;  but  a  more  minute  investigation  of  its  structure 
has  recently  shown  that  it  belongs  to  the  Acalcphs.  This  discovery 
if  the  more  important,  not  only  as  explaining  the  true  position  of 
this  animal  in  the  animal  kingdom,  but  as  proving  also  the  presence 
of  Acalephs  in  the  earliest  periods  of  creation,  since  it  refers  a  large 
number  of  fossil  corals,  whose  affinities  with  the  Millepores 
are  well  understood,  to  that  class,  instead  of  to  the  class  of 
Polyps  with  which  they  had  hitherto  boon  asRociatod.  But  for 
that  we  should  have  no  positive  evidence  of  tho  oxistenco  of 
the  Acalephs  in  early  geological  periods  ;  the  gelatinous  texture 
of  the  ordinary'  jelly-fishes  make  their  preservation  almost  im- 
possible. It  is  not  strange  that  the  true  nature  of  tliis  animal 
8hould  have  remained  so  long  unexj^lained ;  for  it  is  only  by  tho 
soft  parts  of  the  body,  not,  of  course,  preserv^od  in  the  fossil  condi- 
tion, that  their  relations  to  the  Acalephs  may  be  detecteil ;  and  they 
are  so  shy  of  approach,  drawing  their  tentacles  and  the  upper  part 
of  their  body  into  their  limestone  frame  if  disturbed,  that  it  is  not 
easy  to  examine  the  living  animal.  The  Millepore  is  very  abundant 
on  the  Florida  reefs.  From  the  solid  base  of  the  coral  Biock  arise 
broad  ridges,  the  whole  surface  being  covered  by  innumerable  pores, 
from  which  the  diminutive  animtds  project  when  expanded.  ITio 
whole  mass  of  the  coral  is  porous,  and  tho  cavities  occupied  by 
tho  Hydraj  are  sunk  perpendicularly  to  the  surface  within  tho  stock. 
Seen  in  a  transverse  cut  these  tubular  cavities  are  divided  at 
intervals  by  horizontal  partitions  extending  straight  across  tho 
cavity  from  wall  to  wall,  and  closing  it  up  entirely,  tho  animal 
occupying  only  the  outermost  open  space,  and  building  a  new  par- 
tition behind  it,  as  it  rises  in  the  process  of  growth.  Tho  structure 
is  totally  different  from  that  of  Madrepores,  Astra^ans,  Poritos,  and 
indeed,  from  all  the  Polyp  corals,  which,  like  all  Polyps,  have  tho 
vertical  partition  running  through  the  whole  length  of  the  body,  and 
more  or  less  open  from  top  to  bottom."  (pp.  22,  23). 
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Geolooioai.  Socikty  op  London. — ^I.  November  22, 1865. — ^W.  J. 
Hamilton,  Esq.,  PreBident,  in  the  chair.  The  following  commiinieft- 
tions  were  reed : — ^1.  '^  On  impressions  of  Selenite  in  the  Woolwidli 
Beds  and  London  Clay.*'     By  P.  Martin  Duncan,  M.B.,  Sec.  G.  S. 

Spaces  formerly  occupied  by  Crystals  of  Selenite  haviiig  been 
described  by  the  author  as  occurring  in  Woolwich  Beds  near  Mot- 
tingham^  Kent,  and  in  the  unfossiliferous  London  Clay  of  Tendring 
Hundred,  he  endeavoured  to  account  for  the  phenomena  to  whidi  ha 
had  drawn  attention.  The  various  facts  bearing  on  the  question^, 
including  the  conditions  under  which  the  beds  were  deposited,  their 
chemical  composition,  and  the  mineral  condition  of  the  fossils, 
having  been  described  in  detail.  Dr.  Duncan  proceeded  to  disoosB 
the  explanations  that  coidd  be  suggested  to  account  for  the  forma- 
tion and  subset  |uent  disappearance  of  the  crystals..  He  came  to  the 
conclusion  that  the  mineral  had  resulted  from  the  aetion:of  sulphuric 
acid,  contained  in  percolating  water,  on  pre-existing  cadbonate  of 
lime,  the  sulphuric  acid  having  been  formed  by  tho  oxidation  of 
sulphuretted  hydrogen  by  the  oxygen  evolved  from  the  decompos- 
ing vegetable  remains  occurring  in  the  Hant-beds  interealated  in 
the  strata  containing  Selenite-spaces^  The  hydrocarbons  resulting 
from  the  same  decomposition  would  in  solution  be  suiBcient  to  pro- 
duce the  decomposition  of  the  Selenite.  In  conclusion  Dr.  Duncan 
urged  that  if  his  explanations  were  accepted,  the  occurrence  of 
Selenite  in  a  deposit  must  be  held  to  prove  the  former  existence  of 
organisms  in  it,  and  the  removal  of  the  Selenite  to  be  equivalent  to 
the  loss  of  the  evidence  of  such  existence ;  therefore  there  can  be 
no  reason  why  the  purest  clay-slate  may  not  have  been  once  as 
fossiliferous  as  the  Woolwich  Beds. 

2.  "On  the  Relation  of  the  Chillesford  Beds  to  the  Norwich 
Crag."     By  the  Rev.  0.  Fisher,  M,A.,  F.G.S. 

The  geological  position  of  the  Chillesford  Clay  has  never  been 
definitely  settled.  Mr.  Prestwich,  who  first  described  it,  left  the 
question  open  as  to  its  identity  with  the  Norwich  Crag,  or  with  the 
more  recent  marine,  freshwater,  and  land  series  which  immediately 
underlies  the  great  northern  Clay-drift  of  Norfolk.  Sir  G.  LyeU 
supports  the  former  view,  while  Mr.  S.  V.  Wood,  jun»,  considers 
the  Chillesford  Clay  a  local  member  of  his  "  Middle  Drift.?'  The 
author  described  the  Chillesford  Beds  as  they  occur  at  Chillesford, 
and  thence  traced  them  northward  to  Aldborough.  At  Thorpe,  north 
of  Aldborough,  the  Norwich  Crag  is  exposed,  and  the  main  object  of 
the  paper  was  to  show  that  this  bed  probably  overlies  the  Chillesford 
Clay.  Li  order  to  prove  that  this  Crag  is  not  identical  with  the  Mya- 
bed  below  the  Clay,  Mr.  Fisher  cited  its  greater  thickness,  its  differ- 
ence in  lithological  character,  and  the  dissimilarity  of  their  fossils ; 
he  also  remarked  that  it  rested  upon  a  loamy  clay,  and  contained  a 
strong  spring  at  its  base,  whereas  the  Mya-bed  was  always  observed 
to  rest  on  porous  beds ;  he  therefore  inferred  that  this  loamy  day 
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was  liie  Chilleflford  Clay,  and  ahowed  that  the  gentle  dip  to  the 
Korth  would  bring  it  into  the  required  position ;  moreover,  he  had 
found  indurated  nodulea  of  loam,  resembling  weathered  Chillesford 
loam,  in  the  base  of  the  Norwich  Crag  at  this  locality.  Mr.  Fisher 
next  noticed  the  occurrence  of  the  same  beds  at  Southwold,  and 
itated  that  the  well-known  deposit  from  which  the  late  Colonel 
Alexander  obtained  so  many  mammalian  remains  was  the  Mya-bed. 
Fhe  Norwich  Crag  is  also  seen  in  this  neighbourhood  at  Wangford, 
iifforing  in  character  from  the  Mya-bed,  and  resting  on  a  loamy 
slay  resembling,  and  probably  identical  with,  the  Chillesford  Clay. 
Ine  sequence  of  these  beds  is  therefore,  in  descending  order : — (1) 
Norwich  Crag;  (2)  Chillesford  Clay;  (3)  Myarbed;  (4)  Red  Crag. 

Hie  following  specimens  were  exhibited : — A  collection  of  Newer 
Pliocene  Fossils  from  Chillesford,  and  Aldborough,  Suffolk ;  exhi- 
bited by  the  Bev.  0.  Fisher,  M.A.,  F.G.S.  Impressions  and  Crystals 
]f  Selenite  from  the  Woolwich  Beds  and  London  Clay ;  exhibited 
by  Dr.  P.  Martin  Duncan,  Sec.  O.S.  A  very  fine  species  of  Lepidotus^ 
bom  the  Wealden  Beds  at  Sevenoaks ;  exhibited  by  Arthur  Bott, 
Esq.,  A.A,,  F.G.S.  Minerals  from  the  North  Highlands  ;  exhibited 
by  O.  E.  Roberts,  Esq.,  F.G.S.  Devonian  Corals  from  Poland ; 
peaenied  by  Sir  R,  I.  Muichison,  K.C.B.,  F.R.S.,  F.G.S.  Speci- 
mens  of  Cannel  Coal  from  New  South  Wales;  presented  by  the 
Bev.  W.  B.  Clarke,  M.A.,  F.G.S. 

n. — December  6,  1864:. — W.  J.  Hamilton,  Esq.,  President,  in  the 
chair.  The  following  communiaitions  were  read : — 1.  "  On  the 
Western  Limit  of  the  Rhajtic  Beds  in  South  Wales,  and  on  the 
position  of  the  Sutton  Stone."  By  E.  B.  Tawney,  Esq.,  F.G.S. 
With  a  Note  on  the  Corals  of  the  Sutton  Stone ;  by  P.  Martin 
Duncan,  M.B.,  Sec.  G.S. 

'Mr,  Tawney  commenced  with  a  description  of  the  Rhajtic  beds 
as  they  occur  near  Pyle  station,  west  of  Bridgend,  and  at  Cwst  y 
Coleman,  north-west  of  that  place,  giving  detailed  sections  of  the 
beds  at  these  localities,  and  showing  the  distribution  of  the  fossils 
in  tliem.  The  author  then  describes  the  characters  of  the  *'  Sutton 
Stone,"  and  showed  its  relations  to  the  beds  above  and  below,  giving 
to  the  building  stones  generally  called  ^'  Sutton  Stono  "  the  Utome 
"Sutton  Series,"  and  to  the  beds  which  intervene  between  the 
Sutton  Stone  and  the  base  of  the  true  Lias,  and  which  have  hitherto 
been  considered  Lias,  the  name  of  **  Southemdown  Series,"  illustra- 
ting the  stratigraphical  features  by  a  general  section  from  Sutton  to 
Dunraven  Castle,  and  by  vertical  sections  at  Southemdown  and 
Luleston.  From  the  evidence  yielded  by  the  fossils,  the  author  was 
of  opinion  that  the  Southemdown  series  belonged  to  the  Rhaetic 
formation,  and  must  be  separated  from  the  Lias ;  that  the  Sutton 
series  is  somewhat  older  than  the  Avtctda-contorta  beds,  and  has 
affinities  with  the  Trias  ;  and  that,  by  the  discovery  of  Ammonites  in 
the  Sutton  beds,  the  first  appearance  of  that  genus  in  the  British 
area  has  been  proved  to  have  occurred  during  a  period  anterior  to 
the  Lias. 
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In  his  note  on  the  Corals,  Dr.  Duncan  stated  that,  besidea  two 
species  derived  from  the  Carboniferous  Limestone,  he  had  been  able 
to  determine  four  species  of  Zoamiharia  from  the  base  of  the 
'^  Sutton  Stone."  These  Corals  are  unlike  any  hitherto  diBC»Tered 
in  North-western  Europe,  and,  with  certain  reservations,  were  said 
to  indicate  an  horizon  which,  in  the  Alpine  Triassic  districts,  would 
be  deemed  St.  Cassian  ;  but,  as  our  knowledge  of  the  vertical  range 
of  the  St.  Cassian  Corals  is  at  present  very  imperfect,  their  absolnte 
age  cannot  be  more  definitely  stated,  their  occurrence  in  South 
Wales  rendering  it  probable  that  they  have  a  greater  vertical,  as 
they  are  now  proved  to  have  a  greater  horizontal,  range  than  has 
hitherto  been  supposed. 

2,  ''Notes  on  a  Section  of  Lower  Lias  and  Ehstio  Beds  near 
Wells,  Somerset."    By  the  Eev.  P.  B.  Brodie,  M.A.,  F.GJ3. 

A  section  recently  exposed  at  Milton  Lane,  one  mile  and  a-half 
north  of  Wells,  exhibited  the  Lima-beds  passing  into  and  overlying 
the  White  Lias  and  Aviada-eontorta  zone.  The  author  desoribed 
the  section  (whidi  was  constructed  by  Mr.  J.  Parker  and  himself) 
in  detail,  and  showed  that  the  Lima-series  attained  here  a  thidmess 
of  10  feet  4  inches,  and  the  Bhietic  beds,  including  the  grey  marla, 
of  IB  feet  G  inches ;  he  was  not  able  to  discover  any  trace  of  Am^ 
wkmites  planarbiSf  nor  any  of  the  peculiar  limestones  indicating  the 
''  Insect "  and  ''  Saurian  "  zones.  He  found  one  fragment  of  bone* 
bed  lying  loose  at  the  end  of  the  Lane,  and  containing  characteristic 
fish-remains;  but  though  he  searched  carefully,  he  could  not  find 
in  sitd  the  bed  from  which  it  had  been  detached. 

The  following  specimens  were  exhibited : — ^A  collection  of  Rhaetio 
Fossils  from  Glamorganshire;  exhibited  by  E.  B.  Tawney,  Esq., 
F.G.S. — A  series  of  Fossils  from  the  zones  of  Amctda  eoniaria  and 
Ammonites  cmgulcUus  from  near  Gainsborough;  exhibited  by  F.  M. 
Burton,  Esq.,  F.G.S.  —  Corals  from  the  White  Lias  of  Watchet; 
exhibited  by  W.  Boyd  Dawkins,  Esq.,  M.A.,  F.G.S, — ^A  restored 
paddle  of  Fliosavfr%»  from  the  Kimmeridge  Clay  necir  Peterborough ; 
exhited  by  Dr.  H.  Porter,  F.G.S. 

Edinbuboh  Geolooioai.  Sooiktt. — I.  The  annual  general  meeting 
off  this  Society,  was  hold  on  November  2nd,  1865,  David  Page,  Esq^ 
F.R.S.E.,  F.G.S.,  Vice-President,  in  the  chair.  The  following 
gentlemen  were  elected  Officers  for  the  session,  1865-66 : — PretuieiU, 
(Jharles  Maclaren,  Esq.,  F.G.S.  Vice-PresidentSy  D.  Page,  Esq., 
F.R.S.E.,  F.G.S.,  and  R.  A.  F  A.  Coyne,  Esq.,  CJC.  Interim 
Secretary,  G.  C.  Haswell,  Esq.  IVeiuurer,  G.  Lyon,  Esq.  Librarian, 
T.  Smyth,  Esq.  Curaiora,  T.  B.  Marshall,  Esq.,  and  A.  Somerville, 
Esq.  Councillors,  J.  B.  S.  Hunter,  Esq. ;  T.  Wallace,  Esq. ;  G.  C. 
Haswell,  Esq.;  D.  Marshall,  Esq.;  Neil  Stewart,  Esq.;  and  the 
Bev.  C.  Teape. 

Mr.  Page,  who  (^ned  the  session  on  behalf  of  the  venerable 
President,  Mr.  Maclaren,  directed  attention  to  some  of  the  leading 
features  of  the  Glacial  epoch.  He  divided  the  epoch  into  three 
stages  : — 1.  When  the  land  stood  somewhat  higher  than  at  preaent* 
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and  when  land-ice  was  the  chief  agent  of  glaciation ;  2.  When  the 
land  began  to  sink  to  the  extent  of  1800  or  2000  feet,  and  when 
land  and  aea-ioe  were  both  instrumental  in  moulding,  rounding,  and 
Bmoothing  the  rocky  snrface ;  and  3.  When  a  reverse  action  set  in, 
nd  the  land  began  to  rise  again,  stage  by  stage,  accompanied  by  a 
gndnally  improving  climate,  and  during  which  mountain  and  bay- 
ice  were  annually  the  operative  agents.  The  first  stage  was  the 
period  of  the  "  lower  till  "  of  Scotland,  characterised  mainly  by  its 
tenacious  clays,  and  angular  blocks  and  boulders  not  far  removed 
firom  their  parent  sources ;  the  second  stage  the  period  of  hetorogen- 
ouB  days  and  gravels  of  rounded  and  striated  boulders,  far  drifted 
from  their  ori^nal  sites  ;  and  the  third  stage,  the  penod  of  moraines 
or  gravel  mounds  incur  upper  glens,  of  '*  Kaims  "  or  sand  and  gravel 
mounds  in  our  lower  valleys,  and  of  the  stratified  clays  or  ''  brick- 
clays"  in  our  lower  straths  and  sea-belts.  The  first  and  second  stages 
he  described  as  unfossiliferous,  and  the  third  stage  as  partially  fossili- 
fierous.  The  brick-clays  (which  were  the  sea-muds  of  the  gradually 
nprifling  land)  containing  remains  of  whales,  seals,  northern  ducks, 
dielLB,  starfishes,  etc.,  indicative  of  a  colder  or  more  boreal  climate. 
The  "lower  till,"  resting  upon  Pre-fjUicial  surfaces  of  sands,  gravels, 
soils,  and  peat-€»irths,  was  fossilifcrous,  and  contained  bones  of  Mam- 
moth, Mastodon,  Rhinoceros,  etc. ;  the  upper  clays  were  overlaid  by 
PoBi-glaeial  beds,  which  also  contained  remains  of  Mammoth,  Mas- 
todon, Rhinoceros,  Irish  Elk,  Reindeer,  etc.,  which  proved  the  return 
of  these  animals  to  the  same  latitudes  after  the  glacial  influences  had 
passed  away,  and  were  restricted  to  their  existing  Arctic  limits. 
By  the  subsequent  removal,  iu  some  places,  of  the  upper  and  second 
stages,  the  Post-glacial  fossils  were  sometimes  broup^ht  in  connection 
with  the  **  lower  till " — hence  the  en*or  of  regardinp^  the  Litter  as  fossil- 
ifcrous ;  and  by  the  removal  of  the  whole  of  the  Glacial  accumula- 
tion, the  Post-glac^ial  and  the  Pre-glacial  wore  sometimes  brought  in 
contact,  and  hence  the  error  of  confounding  events  separated  ])y 
thousands  of  ages.  lie  stated  that  whatever  theory  was  adopted  to 
account  for  the  Glacial  epoch,  it  must  he  one  applicable  alike  to 
past  and  future,  and  obedient  to  regular  jxiriods  of  recurrence. 
There  w^as  evidence  of  colder  and  warmer  periods  in  the  earliest 
history  of  the  globe,  and  these,  like  the  Glacial  epoch,  were  no 
doubt  dependent  upon  some  great  law  of  secular  succession. 
Before  arri\-ing  at  any  correct  theory,  however,  geologists  had  still 
much  to  accomplish :  to  examine  and  fix  the  succession  of  the 
accumulations,  to  ascertain  the  limits  within  which  the  Glaciation 
had  occurred,  to  find  whether  it  had  been  contemporaneous  all 
over  the  higher  latitudes  of  the  Northern  Ilemisphere,  and  to  deter- 
mine, also,  how  far  the  Southern  Hemisphere  had  been  subjected  to 
a  similar  phase,  or  phases,  of  ice-action. 

II. — November  23rd,  1865. — Mr.  Stedman  read  a  paper  on  the 
Charlestown  Lime  works,  near  Dunfonnline,  Fifeshire,  the  property 
of  the  Earl  of  Elgin.  The  lime  is  obtained  from  a  quarry  in  tlie 
Mountain  Limestone.     He  described  the  lithological  chaiact/^x  q^ 
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tho  beds,  whioh  were  much  contorted,  and  remarked  tibat  a  seam  «f 
coal  had  been  met  with  seyen  feet  below  the  Limestone. 

Thk  Geological  Socibtt  of  Glasgow. — ^I.  The  Conyersazioiie 
of  this  Society  was  held  on  NoTember  2 ;  the  attendanee  was  Terj 
numerous,  and  a  great  variety  of  interesting  geological  objects  was 
exhibited.  The  chair  was  occupied  by  the  President,  James  Smith, 
Esq.,  F.R.S.,  of  Jordan  Hill. 

n. — ^The  first  monthly  meeting,  session  1865-66,  was  held  in  the 
Andersonian  University,  on  the  9th  of  November.  Edward  A. 
Wunsch,  Esq*,  Vice-President,  in  the  chair.  Seventeen  new  mean- 
bers  were  elected.  The  secretary  exhibited  and  described  a  new 
chart  of  Fossil  Crustacea,  arranged  and  drawn  by  Messrs.  J.  W. 
Salter,  F.G.S.,  and  Henry  Woodward,  F.G.S.,  &c.  This  chart  is  a 
most  interesting  and  valuable  one.  It  contains  upwards  of  490 
figures  beautifully  engraved  by  Mr.  J.  W.  Lowry,  and  not  only 
shows  at  a  glance,  between  transverse  lines,  the  various  genera  ii 
crustaceans  belonging  to  each  of  the  geological  formations,  but  also, 
between  curved  vertical  lines,  the  first  appearance,  gradual  develop- 
ment, and  range  in  time,  of  each  of  the  several  orders,  from  the 
Cambrian  period  to  the  present,  the  top  transverse  section  contain- 
ing recent  typical  forms  illustrative  of  the  fossil  groups  figured 
below.  He  also  exhibited  and  briefly  described  several  fossils  new 
to  the  Scottish  Carboniferous  fauna,  including  one  new  to  science. 
These  fossils  were  from  the  Upper  Coal-measures  of  Kilmaurs,  finely 
preserved  in  clay-ironstone  nodules,  and  identical  with  those  found 
in  similar  nodules  about  Coalbrookdale,  in  the  Shropshire  Coal-field. 
They  consist  of  ferns  and  other  plant  remains.  There  were  also 
several  specimens  of  the  Limvlus  rvtundaius,  one  of  which  showed  a 
peculiar  prolongation  of  the  carapace  (?),  which  Mr.  Henry  Wood- 
ward said  he  had  never  seen  in  the  numerous  ^ecimens  from  the 
Coal  Measures  which  had  passed  Uirough  his  hands.  The  Secretary 
referred  to  it  as  a  link  in  a  curious  series  of  the  modification  of  an 
organ,  as  sliown  in  some  of  the  Eurypterida  and  LimuUda  in  the 
cliart  He  then  drew  attention  to  a  perfect  and  beautiful  specimen 
of  a  BeUinurus  beUtdus  of  the  family  Limulida,  also  from  Eilmaurs, 
which  he  described,  and  contrasted  with  a  specimen  of  the  recent 
Limvlus  Moluecanus  from  the  Indian  Ocean. — The  Rev.  H.  W.  Cross- 
key  then  took  the  chair,  and  Mr.  Wunsch  read  a  paper  by  himself 
and  Mr.  John  Young,  of  the  Hunterian  Museum,  on  his  ''  Discoveiy 
of  fossil  trees  buried  in  volcanic  ash  in  Arran"  (see  Geologioal 
Magazikb,  October,  1865^  p.  474). 

rH. — ^At  the  monthly  meeting  on  the  7th  December,  Rev.  H.  W. 
Crosskey,  V.P.,  in  the  chair,  Mr.  John  Young  called  attention  to 
some  interesting  corals  from  the  Carboniferous  limestone  presented 
to  the  Society  by  Mr  Linn.  Mr.  Jambs  Bennib  read  a  paper  on  the 
''  Surface  Geology  of  Glasgow,"  as  illustrated  by  the  excavations 
for  the  WindmiUcroft  Dock,  the  Mavisbank  Quay,  and  for  numerous 
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fablio  bnildings.  AH  information  connected  with  the  Newer 
liocene  and  Qoartenary  deposits  is  deserving  of  careful  considera- 
tion, and  we  are  glad  to  find  the  members  of  the  Glasgow  Greologi- 
oal  Society  are  alive  to  the  importance  of  harvesting  these  local 
way-flide  obaervations  so  often  passed  by  unnoticed.  Mr.  Bennie's 
paper  is  fall  of  facts  and  suggestions  **  on  the  Greological  Revelations 
of  the  old  estuary  of  the  Clyde  "  (as  he  also  stylos  his  paper). 

Mr.  John  Bubns  read  a  paper  on  the  Encroachments  of  the  Sea 
on  the  coasts  of  Qreat  Britain  from  the  Shetland  and  Orkney  Islands 
on  the  north  to  the  Scilly  Islands  on  the  south. 

Norwich  Gkological  Society. — At  the  monthly  meeting  of  this 
Society,  held  on  tiie  5th  ult.,  the  discussion  upon  the  formation  of 
flints  in  Chalk  was  revived,  and  several  specimens  were  laid  upon 
the  table  to  illustrate  the  subject.  Mr.  Sutton  road  a  paper  "  On  an 
Analysis  of  the  Hunstanton  Red  Chalk,  and  the  Sandstone  near  the 
Tackawood  Lane,  on  the  Ipswich  Road."  Mr.  Sutton  could  not 
aooount  for  the  colouring  of  the  Red  Chalk,  nor  how  the  iron  rested 
in  the  Chalk  or  Car-stone,  which  was  supposed  by  some  to  produce 
that  colour.  The  Red  Chalk  was  composed  of  80  1-10  per  cent,  of 
carbonate  of  lime,  with  slight  traces  of  sulphate  of  lime ;  8^  per 
cent,  of  peroxide  of  iron,  traces  of  magnesia,  9  4-10  per  cent,  of 
nlica,  1^  per  cent,  of  alumina,  and  8^  per  cent,  of  organic  matter. 
The  White  Chalk,  or  Chalk-marl,  immediately  above  contained 
96  2-10th8  of  carbonate  of  lime,  1  1-lOth  of  peroxide  of  iron,  2  per 
cent,  of  silica,  G-lOths  per  cent,  of  alumina,  and  O-lOOths  of  organic 
matter.  Tlie  silica  was  really  2-01,  making  it  up  100.  The  sand- 
stone on  the  Ipswich  Road  was  poculiiir,  because  it  was  the  only 
known  stone  in  Norfolk  of  that  character.  It  was  indurated,  and 
could  be  used  as  building  stone,  and  existed  at  the  spot  named  in 
considerable  masses.  The  cement  in  this  case  seemed  to  be  simply 
carbonate  of  lime.  Of  carbonate  of  lime  there  was  3^  per  cent. ; 
of  peroxide  of  iron,  13-100  per  cent. ;  alumina  and  organic  matter, 
29-100 ;  pure  sand,  68  38-100  per  cent.  Tlie  President  (the  Rev.  J. 
Gunn)  remarked  that  the  colour  of  the  Red  Chalk  was  owing  to  the 
peroxide  of  iron,  and  in  this  opinion  Mr.  Sutton  concurred.  Mr. 
Sutton  added  tliat  the  quantity  of  silica  was  very  large  in  comparison 
with  AVhite  Chalk,  and  that  it  existed  in  a  fine  condition,  and  not  as 
gand.  In  the  sandstone  it  existed  as  coarse  grains  and  sand,  like 
sea  sand  which  had  been  somewhat  rounded. 

The  Ipswich  Road  sand  was  made  into  stone  by  the  carbonate 
of  lime.  The  Car-stone  contained  iron-ore^  but  it  could  only  be 
obtained  in  such  small  quantities,  that  it  would  never  yield  a  ton 
a  week  if  worked.  At  least  50  per  cent,  of  the  crystalline  bands  of 
the  Car-stone  consisted  of  j)eroxido  of  iron,  and  in  quality  it  was 
really  like  hematite,  one  of  the  richest  iron  ores  that  could  be 
smelted.  Mr.  Gunn  then  referred  to  the  Forest-beds  at  Holme 
Scarf  and  Bacton,  remarking  that  they  were  not  both  of  the  same 
age,  but  that  the  former  was  much  more  modem  than  the  latter « 
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The  folfowing  paper,  by  Mr.  Taylor,  was  then  read : — "  On  a  Die- 
tnrbance  of  the  Chalk  at  Swains^orpe."  The  singular  contortion 
of  the  Chalk  at  Whitlingham  has  obtained  some  attention,  in  relation 
to  its  connection  with  the  general  upheaval  of  the  Norfolk  Cretaceous 
strata.  I  have  now  the  pleasure  to  notice  a  similar  occurrence,  to 
be  seen  in  a  Chalk-quarry  at  Swainsthorpe.  The  pit  in  question  can 
be  easily  seen  from  the  high  road.  It  is  not  so  la^  as  the  Chalk- 
pit at  Whitlingham,  where  the  contortions  are  seen.  I  have  made 
rough  sections  of  the  right  and  left  sides  of  the  pit,  the  middle  being 
covered  up  by  a  recent  land-slip.  On  the  left  side  the  flint  bands 
are  nearly  perpendicular,  being  somewhat  contorted  and  leai^ng 
towards  the  right  On  the  right  side  the  bands  are  perhaps  more 
perpendicular  still,  but  lean  towards  the  left.  The  contorted  bands, 
indeed,  are  but  the  flanks  of  an  anticlinal  arch,  the  summit  of  which 
has  been  denuded.  The  upper  part  is  covered  by  a  seam  of  gravel 
rubble,  not  more  than  four  feet  in  thickness.  The  principal  fossils 
are  SparUcmgi  and  TerebrcUula.  The  flint  bands  are  shattered  and 
broken  as  though  by  the  influence  of  some  sudden  force.  The  pit 
occurs  at  the  foot  of  a  gently-rising  ground,  and  has  evidently  been 
deserted  for  some  time.  The  Chalk  is  harder  than  at  Whitlingham, 
although  occupying  nearly  the  same  position  geologically.  No 
other  pits  are  to  be  found  in  the  neighbourhood.  I  have  confined 
myself  simply  to  calling  the  attention  of  the  society  to  this  additional 
example  of  disturbance,  in  the  hope  that  its  announcement  in  the 
public  papers  may  lead  to  the  discovery  of  others. — Nortoich  Mercwy, 
December  Sth,  1865. 

Bristol  Natukalists'  Society — Geological  Section. — I.  The 
last  excursion  of  this  Society,  took  place  on  the  29th  September, 
when  several  members  visited  a  portion  of  the  North  Somerset 
Eailway,  at  Wliitchurch. 

The  President,  Mr.  W.  Sanders,  F.R.S.,  pointed  out  the  junction 
of  the  Coal  Measures  with  the  New  Red  Sandstone,  and  the  junction 
of  the  latter  with  the  Lias,  which  is  here  well  exposed,  and  yielded 
numerous  characteristic  fossils. 

n. — ^At  the  evening  meeting,  October  26th,  Mr.  W.  Sanders, 
r.R.S.,  President,  in  fiie  Chair,  Mr.  A.  Leipner  read  a  communica- 
tion from  Mr.  Spencer  G.  Perceval,  upon  two  species  of  Devonian 
Corals,  viz.  : — Gyaikojphyllwn,  CdPspitosuMf  Goldf.,  and  PaehyphyUum 
DevofUense,  E.  and  H.  From  an  examination  of  a  large  number  of 
specimens,  the  author  concluded  that  the  latter  genus  was  only  the 
astraiiform  variety  of  the  former.  Mr.  Perceval  exhibited  specimens, 
showing  both  the  fasciculate  and  astrseiform  characters  in  the  same 
specimen. 

Mr.  W.  W.  Stoddart,  F.G.S.,  described  a  series  of  Otoliths  (ear- 
bones)  of  fishes,  from  the  Tertiary  beds  of  Hampshire,  and  explained 
their  function,  and  the  exquisite  structure  of  the  auditory  apparatus, 
as  seen  in  fishes  at  the  present  day. 

m— November  23rd.— Mr.  W.  Sanders,  F.RS.,  the  President, 


Reports  and  Proceedinffs.  45 

gave  a  deaoription  of  the  Old  Bed  Sandstone,  its  petrological  and 
paloontological  dharacters,  and  its  general  distribution  in  Europe 
and  elsewhere. 

EzsTEB  Natubalists'  Clttb. — The  members  of  this  club  made 
their  last  excursion  for  the  season  on  Saturday,  September  23rd,  1865, 
to  Northam  Burrows.  Mr.  Townshend  M.  Hall,  F.G.S.,  read  a 
paper  ''On  the  Qeology  of  Barnstaple  and  its  neighbourhood,  and  on 
the  Pebble  ridge  at  Northam  Burrows.  He  remarked  that  no  geolo' 
gkal  maps  of  North  Devon  had  yet  represented  all  the  beds  that 
were  to  be  met  with  there;  some  called  the  whole  of  the  rocks 
De^nian,  others  Carboniferous,  while  eren  the  G^logical  Survey 
maps  gave  no  more  than  three  or  four  varieties  of  rocks.  Ho  ex- 
hibited a  geological  map  of  the  district,  which  he  had  constructed 
from  his  own  observations,  and  had  traced  the  Devonian,  Carboni- 
ferons,  patches  of  red  sandstone  referred  to  to  the  Trias,  greensand 
probably  Cretaceous,  and  Post-tertiary  formations,  such  as  drift, 
raised-beaches,  and  a  submerged  forest.  The  author  then  described 
these  deposits  in  detail,  beginning  with  the  oldest,  which 
he  called  ''North  Devonian,"  because  on  account  of  the  singular 
mixture  of  its  fossil-remains  it  is  doubtful  as  to  whether  it 
belongs  to  the  Old  Bed  Sandstone  (or  true  Devonian),  or  ibrms 
part  of  the  Carboniferous  system.  The  several  members  of  this 
series  are  spoken  of  as  the  Linton,  Martinhoe,  Ilfracombe,  Morthoe, 
Marwood,  and  Pilton  groups,  and  extend  from  the  Foreland  to 
Marwood.  The  Pilton  beds  are  reganled  as  Upper  Devonian, 
although  they  are  pliysiciUy  more  connectod  with  the  Carboniferous ; 
their  fossils,  however,  render  thorn  quite  distinct  from  l)oth  the  Old 
Red  Sandstone  and  Carlx)niferou8,  for  they  contain  the  same  plants 
as  the  former,  several  characteristic  shells  of  the  latter,  and  numerous 
fossils  peculiar  to  themselves.  The  Marwood  p-oup  is  the  most 
constant  in  yielding  everywhere,  throughout  its  whole  extent,  fossils 
of  the  same  genus  and  species ;  the  author  had  traced  it  from  Baggy 
Point  to  High  Bray,  a  distance  of  seventeen  miles  ;  it  is  worked 
extensively  at  fifteen  places  as  a  building-stone,  and  sjK'cimens  of 
Cucullaa  arc  abundant  at  all  the  quarries.  Tlie  liinton  grouj)  has 
yielded,  up  to  the  present  time,  fifteen  species  of  fossils,  the  Ilfra- 
combe thirty,  the  Marwood  seventeen,  and  the  Pilton  sixty-five. 

llie  Carl>oniferous  Limestone,  next  in  order,  extends  in  a  series 
of  alternating  shales  from  Westlei«;h  to  Banipton,  t\w,  (juarries  of 
Swimbriil^e  and  Vt?n  afford  the  best  sections  ;  at  the  latter  place  it 
fKX'urs  in  bods  of  iine<|utd  thickness  and  quality,  very  much  con- 
tortcnl.  Posidonomya,  GoniatiteSj  and  Orthoceratites,  are  almost  tlio 
only  fossils  found  in  thoso  beds.  Near  the  <iuarry  <>f  Yen,  the  Lime- 
stone is  capped  by  Millstone-grit,  which  also  occupies  the  whole 
cnast-lino  from  Fremington  to  near  Tintagel.  Ti\e  Carboniferous 
district  contains  in  many  places,  in  faults  and  hollows,  patches  of 
New  Ked  Sandstone  :  Greensand  in  like  manner  is  found  at  Orleigh 
Court. 

Mr.  Hall  then  referred  to  the  Post-tertiary  deposits,  end  vtoiii^ 
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that  the  Drift-beds  ore  exposed  in  the  railway-ontting  at  Fremington 
Station,  and  at  Baggy  Point,  where  he  had  found  a  great  many  flint 
weapons.  He  next  discussed  the  origin  of  the  Pebble-ridge  of 
Northain  Burrows,  which  is  a  line  of  pebbles  extending  far  along 
the  coast  and  serving  as  a  natural  breakwater ;  he  suggested  several 
theories  to  account  for  it,  and  stated  his  opinion  that  ti^e  source  was 
the  bed  of  the  sea,  not  far  off  the  granite  of  Lundy  Island,  and  that 
it  was  not  a  work  of  the  past  only,  for  fresh  material  was  still  being 
added  to  the  ridge.  The  writer  concluded  by  pointing  out  the  vast 
degradation  that  was  taking  place  on  the  nortii-eastem  side  of  the 
Burrows,  where  there  is  no  barrier  to  protect  the  cliffs,  and  said 
that  within  the  last  few  years  many  acres  of  land  had  been  destroyed. 


FBOST  AND  SEA  V.  RAIN  AND  BIVEB8. 
To  the  Editor  of  the  Geological  Magazinx. 

SiK, — Some  observers  would  have  us  believe  "that  Bain  and 
Rivers  have  been  the  principal  agents  in  forming  the  present  features 
of  the  land,"  while  to  me  it  would  appear  that  they  did  the  least 
part  of  the  work,  if  we  are  to  judge  by  what  we  see  going  on  at  the 
present  day. 

Rain,  by  itself,  appears  to  be  a  Preserver,  not  a  Destroyer,  for  if  we 
go  up  on  an  uncultivated  mountain,  we  find  that  rain  has  covered  it 
with  a  mantle  of  Peat,  and  to  that  it  can  only  add,  unless  other 
agencies  come  into  force.  This  is  well  exemplified  where  a  hill-side 
has  been  cultivated.  Man,  while  he  cultivated  it,  acted  as  the  de- 
stroyer, and  Rain  only  as  a  carrier  to  take  away  part  of  the  soil  that 
man  had  rooted  up.  If  man  ceases  to  cultivate  that  mountain  side, 
Rain  causes  plants  to  grow,  then  to  become  Beisk,  and  eventually 
Bog,  which  latter,  as  long  as  only  Rain  acts  on  it,  continues  to  in- 
crease in  thickness.  Rain  must  have  some  foreign  help  to  commit 
destruction.  Let  the  hot  summer  sim  open  cracks  in  that  bog,  or 
cattle  form  deep  tracks,  or  man  cut  trenches  in  it,  and  what  are  the 
results  ?  Rain  continues  the  work  that  a  foreign  agent  has  begun  ; 
but  even  then  it  cannot  do  much  work  imless  Frost  comes  to  its  aid, 
to  expand  the  water  that  fills  the  cracks  and  small  fissures,  and 
breaks  off  large  and  small  pieces,  which  falling  into  the  hands  of  its 
carrier,  Rain,  are  washed  down  off  the  mountain. 

It  is  the  same  with  rocks.  Examine  a  moimtain  formed  of  hard 
compact  rock,  that  rain  has  run  over  for  ages,  and  you  will  find  that 
the  Glacial  striae  are  scarcely  obliterated,  because  the  sun  and  frost 
could  not  act  on  it.  On  the  other  hand,  examine  a  mountain  com- 
posed of  jointed  or  cleaved  rock,  and  what  are  the  results  ?  The 
summer  sun  opens  the  minute  fissures,  the  winter  frosts  expand  the 
moisture  in  them,  and  then,  and  not  till  then,  rain  has  work  to  do  in 
carrying  away  the  d£bri9. 
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Look  at  a  rirer-cliff,  foimed  of  drift ;  what  destniction  does  a  flood 
to  h?  A  mere  bagatelle,  unless  there  has  been  a  frost  previously, 
aad  then  tons  of  dSbris  fall,  to  be  carried  away  by  the  river. 

The  work  done  by  Bain  and  Bivers  is  perceptible  in  centuries, 
wkile  the  work  done  by  Frost  in  this  country  (not  to  go  to  its  large 
work*ahop  in  the  North)  is  perceptible  after  every  winter. 

Hie  Sea  acts  in  a  similar  manner.  Its  years'  work  is  clearly  seen 
-—aye,  even  the  work  of  a  single  tide.  We  know  that  Bain  has  done 
very  little  work  in  this  country  since  the  Glacial  period,  as  the  rocks 
forming  the  bottom  of  all  the  large  valleys  and  Cooms,  and  of  most 
AiUe$  or  ravines,  are  Ice-dressed,  and  yet  we  are  to  believe  that  Bain 
has  cut  out  those  valleys  instead  of  ice  I  while  ice  is  doing  exactly 
similar  work  farther  North  at  the  present  day. 

The  same  way  with  the  sea.  If  we  examine  the  work  done  by 
the  sea  we  find  that  it  cuts  away  soft  or  homogeneous  rocks,  such 
as  shales  or  limestones,  while  hard  rocks,  such  as  traps  and  grits,  it 
leaves  standing  as  Carrtga,  Carrigeens,  or  lUauna  ;  and  if  we  go  inland 
we  find  hummocks,  Carricksy  or  crags  and  hillocks  formed  of  bosses 
of  trap  or  some  other  hard  kind  of  rock  protruding  out  from  moun- 
tain sides  or  standing  up  in  undulating  plains ;  the  surrounding 
ooontry  in  every  case  being  of  a  much  softer  rock  ;  and  yet  we  are 
to  believe  that  the  mountain  slopes  and  the  undulating  plains  were 
formed  by  Bain  and  Bivers,  and  not  by  marine  denudation. 

I  do  not  mean  to  say  that  Bain  and  Bivers  have  not  done  some 
work,  but  what  I  do  say  is  that  they  are  only  some  of  the  minor 
workers — tliat  they  do  a  little  work  on  their  own  account — but  that 
their  place  in  nature  is  that  of  "Carriers"  to  remove  the  debris  which 
other  agents  (principally  the  Sun  and  Frost)  have  formed. 

Yours  truly, 

G.  Henry  Kinahan. 
OuoHTEEARD,  Ibeland,  Lee,  2nd,  1865. 


A  BUBNIXG  COAL-SEAlVr. 

A  CoBEESPONDENT,  "  B.  N.,'*  states  that  "at  Bradley,  a  small 
village  near  Bilston  in  Staffordshire,  a  Coal-bed  has  been  burning 
for  half  a  centurj',"  and  enquires  if  this  be  true,  and  **  whether  there 
are  no  other  means,  except  *  flooding  the  pit,'  to  extinguish  tho 
fire  and  arrest  the  useless  destruction  of  valuable  fuel." 

On  referring  to  A.  K.  Johnston's  Dictionary'  of  Geography  (Lon- 
don, 1853)  we  find  a  statement  to  the  same  effect.  We  shall  bo 
glad  if  any  correspondent  will  inform  us  whether  the  seam  be  still 
burning,  and  wliat  is  the  depth  of  the  mine. 

We  recorded  (Geological  Magazine,  vol.  ii.  p.  336)  an  instance 
of  an  outcrop  of  Coal  of  Miocene  Tertiary  age  on  the  Mackenzio 
Biver,  noticed  on  fire,  as  long  ago  as  1785,  by  Sir  Alexaiuler 
Mackenzie,  and  again  by  Sir  John  Bichardson,  in  1849  ;  but  w^e  did 
not  think  that  such  destruction  was  allowed  to  take  place  in  England, 
and  cannot  suppose  it  to  be  irremediable. — Edit. 
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Note  on  Miolophus  plakiceps,  Owen. 

This  interesting  mammalian  remain  from  the  Lower  Eocene  fomiA- 
tion,  which  was  figured  and  described  by  Professor  Owen  in  the 
Geological  Magazine  (Vol.  ii.,  p.  339,,  pi.  x.,  fig.  1),  has  been 
claimed  by  Mr.  W.  S.  Dallas,  Keeper  of  the  Mns^um  of  the  York- 
shire Philosophical  Society  at  York,  as  the  original  of  Mr.  Charles- 
worth's  Platyckarop4  Bichardsam,  which  had  been  lent  to  the  late 
Br.  Hugh  Falconer  for  examination,  and  since  lost  si^t  of  by  Mr. 
Dallas. 

The  only  notice  of  FhUychsropB  is  to  be  found  in  the  Report  of 
the  24th  meeting  of  the  British  Association  (held  at  Liverpool  in 
September,  1854).  At  p.  80  (Reports)  it  is  there  described  by 
Mr.  Charlesworth  as  ''  the  skull  of  a  new  mammal  from  the  London 
clay  of  Heme  Bay,  about  the  size  of  HyrcLcoiheriumj  but  quite  dis- 
tinct, having  very  prominent  zygomatic  processes,  and  the  crowns 
of  the  molar  tee&  being  furnished  with  one  large  tubercle,  oocapy- 
ing  two-thirds  of  the  surface  and  several  small  complicated  taberoles 
iniwfe"  (outside  ?). 

This  description  is  very  imperfect  and  incorrect,  and  not  being 
accompanied  by  a  figiure  of  the  specimen,  sufficiently  explains  its 
having  been  overlooked. 

The  late  Dr.  Falconer  sent  the  specimen  to  M.  Lartet,  in  order  to 
obtain  his  opinion  thereon ;  that  gentleman  returned  it  by  the  hands 
of  the  late  Mr.  Henry  Christy,  who,  Dr.  Falconer  having  died,  left 
it  (we  understand),  with  Mr.  Roberts.  That  gentleman,  unaware 
of  its  history  and  ownership,  submitted  it  to  Professor  Owen  for 
description,  stating  that  both  M.  Lartet  and  the  late  Dr.  Falconer 
asserted  it  to  be  a  new  and  imdescribed  mammal. — Edit. 

Discovery  of  Remains  op  the  Dodo. — Numerous  remains  of  that 
remarkable  wingless  bird,  the  Dodo  (Didus  ineptue,  Linn.),  have 
recently  been  obtained  firom  a  Morass  in  the  Island  of  Mauritius,  by 
Mr.  George  Clark,  of  Mahebourg,  in  that  island.  A  very  complete 
series  of  the  bones  of  this  interesting  creature  are  now  in  the  hands 
of  Professor  Owen  for  examination,  and  they  will  probably  be 
described,  on  the  9th  instant,  before  the  Zoological  Society  of 
London. 

Obituary. — ^We  have  just  received  the  sad  intelligence  of  the 
sudden  death  of  Mr.  George  E.  Roberts,  F.G.S.,  and  Clerk  to  the 
Geological  Society  of  London.  During  the  five  years  which  Mr. 
Roberts  held  office  at  Somerset  House  he  was  engaged  in  literary 
pursuits  of  a  more  or  less  scientific  character.  His  name  will  be 
found  in  the  Quarterly  Journal  of  the  Geological  Society,  the 
Geological  Magazine,  and  numerous  other  periodicals.  He  was 
also  the  author  of  several  original  works.  He  died  at  Kidder- 
minster, his  native  place,  on  the  20Ui  December,  at  the  eariy  age  of 
34  years. 
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I. A   raw  BSMABKB   ON   THE   SO-GALLED   LoWER   NeW   BbD 

Sandstones  of  Central  Yorkshire. 
*By  E.  W.  BiNNEY,  F.R.S.,  F.G.8.,  etc. 

I  HAVE  lately  had  an  opportunity  of  taking  a  hasty  examination 
of  the  part  of  Yorkshire  lying  between  Bramham  Moor  and 
Fountains  Abbey  for  the  especial  purpose  of  examining  tlie 
"Lower  New. Bed  Sandstone,"  so  elaborately  described  by  Professor 
Sedgwick  many  years  ago,  and  lately  alluded  to  by  Professor  John 
Phillips,  in  a  paper  read  before  the  Geological  Society. 

HaTing  of  late  years  devoted  considerable  attention  to  the  White- 
hayen,  Astley,  and  Moira  Sandstones,  rocks  lying  above  all  the 
higher  Coal-measures  containing  the  Spirorbis-limestone,  on  the 
western  side  of  the  Pennine  Chain,  and  under  the  soft  Red  Sandstone, 
of  Permian  age,  of  Collyhurst,  near  Manchester,  and  Kirkby- Stephen 
and  Hilton,  and  wliich  Sandstones  very  much  resemble  some  of  the 
Millstone -grits,  I  was  prepared  to  find  the  Brauihara  Moor,  Plump- 
tf^n,  and  Knaresborough  Sandstones  to  be  Permian  Sandstones,  such 
as  they  have  been  represented  to  be  by  the  two  above-named  learned 
ProfessoiiB ;  but,  so  far  as  my  examination  went,  I  was  unwillingly 
compelled  to  forego  the  j)lea8ure  of  finding  what  I  was  specially  in 
search  of,  namely,  a  Lower  lied  Simdstone  of  Permian  age,  and  to 
])ut  up  >vith  what  I  really  found,  namely.  Millstone-grit,  most  pro- 
i>ably  the  Upper  Millstone  of  Halifax,  as  desenbed  by  Professor 
Phillips,  and  a<lopted  by  the  Geological  Survey,  but  more  commonly 
known  and  described  in  Ltuica^sliire  as  lioiigli  Rock,  and  bv  Mr. 
Farcy  as  his  "  Third  Grit." 

The  districts  chiefly  examined  were  tlie  (quarries  on  Bramham 
Moor,  kindly  shown  mo  ]>y  Mr.  Kell,  the  a;::cnt  to  Mr.  Lane  Fox, 
the  Plumpton  Bocks,  tho  rocks  lying  between  tlie  latter  place  and 
the  escarpment  under  Knaresborougli  Castle,  and  the  Gritstones  and 
Flagstones  of  the  Skell,  west  of  FounUiins  Al)bey. 

Before  proceeding  to  describe  more  in  detiiil  the  sections  which 
came  under  my  notice,  it  will  be  as  well  for  nie  to  state  that  I  con- 
sider the  Lower  B(?d  Sandstone  of  Kirkl)y-Woodlionse,  in  Notts,  the 
Pebbly  Dam  sand  in  l)erl)y8hire  on  the  south,  and  the  Clacks-IlT^igh 
and  Tynemouth  yellow  Sandstones  on  the  north,  although  imdoul  )ted 
vou  in.— NO.  XX.  \ 
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Permian  deposits,  were  not  of  the  same  age  as  the  Sandstone  I  was 
in  search  of.  That  rock  certainly  underlies  the  Kirkby-Woodhouse 
conglomerate  and  the  yellow  Sandstones.  I  was  looking  for  a  rock 
analogous  to  that  described  by  me  at  Whitehaven,  Astley,  and  Moira. 

It  will  be  well  to  give  the  views  of  the  two  authors  above 
alluded  to. 

Professor  Sedgwick,  who  may  be  fairly  termed  the  father  of  what 
is  now  called  Permian  Geology,  at  p.  65  of  his  paper  on  the  "GJeo- 
logical  Relations  and  Interned  Structure  of  the  Magnesian  Lime- 
stone," '  says :  "  During  the  time  I  had  an  opportunity  of  observing 
in  a  part  of  Yorkshire  that  the  Magnesian  Limestone,  rested  upon  a 
system  of  beds  of  very  pecuHsur  character,  which  in  some  places 
resembled  coarse  Millstone-grit,  and  in  others  had  more  the  ap- 
pearance of  New  Red  Sandstone.  As,  however,  at  that  time  I  had 
no  means  of  ascertaining  the  extent  and  continuity  of  this  deposit, 
and  as  I  found  that  its  upper  surface  was  in  some  places  unconform- 
able to  the  Limestone  which  rested  upon  it,  I  erroneously  concluded 
that  it  was  a  peculiar  formation  of  Qritstone  subordinate  to  the 
Yorkshire  Coal-field." 

He  afterwards  altered  his  opinion  to  that  of  Dr.  Smith, — ^that  ilie 
rock  belonged  to  the  Magnesian  Limestone ;  and,  after  tracing  it 
from  Harthill,  in  the  south  of  Yorkshire,  followed  it  through  Bram- 
ham  Moor,  Plumpton,  Knaresborough,  Scara,  near  Ripley,  and  South 
Stainley,  where  he  appears  to  have  lost  sight  of  it,  and,  at  p.  70» 
says  :  '^  It  is,  however,  difficult  and  perhaps  impossible  to  determine 
its  precise  limits,  as  it  makes  no  escarpment,  and  can  hardly  be 
distinguished  from  some  varieties  of  Millstone-grit  which  range 
through  the  same  district." 

Professor  John  Phillips,  in  his  "  Notes  on  the  Geology  of 
Harrogate,"'  says:  "Few  rocks  are  more  variable  in  composition, 
while  regular  in  sequence,  than  the  Lower  Permian  Sandstones  and 
Shales.  When  the  sequence  is  immediate  from  the  Upper  Coal- 
measures  to  the  Permian  bods,  as  in  Durham,  North  Staffordshire, 
and  part  of  Yorkshire  and  Derbyshire,  the  analogy  of  the  two  sets  of 
strata  is  considerable,  even  if  they  do  not  exchange  beds.  But  in 
this  part  of  Yorkshire  the  Permian  beds  are  in  no  sense  or  manner 
conformed  to  the  Coal-system,  or  any  part  of  it.  They  are  strictly 
transgressive,  and  very  much  so,  resting  on  extremely  different 
members  of  the  great  Carboniferous  system,  and  of  very  different 
age.  In  this  particular  district  the  Millstone-grit  probably  under- 
went enormous  waste  after  the  anticlinal  was  formed,  and  before 
the  Pennian  beds  were  deposited.  These  Permian  beds  of  coarse 
and  fine  purple  Sandstone  are  full  of  the  detritus  of  Millstone-grit. 
Tlie  felspar  is  rolled,  but  quite  recognizable,  and  the  mica  appears  in 
ferruginous  patches.  The  rock  is  quite  undistinguishable  from 
Millstone-grit  in  hand  specimens ;  even  the  purple  colour  (due  to 
decomposed  ferniginous  mica)  fails  sometimes ;  and,  as  at  Plumpton, 
great  and  lofty  cliffs  of  solid  rock  appear,  such  as  may  have  yielded 

1  Transactions  of  the  Geological  Soeiety  of  London,  2nd  Series,  toL  iii. 
'  Quarterly  Journal  of  the  Geological  Society,  voL  xxi.  p.  234. 
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the  Devil'a  Attowb,  those  maBsiye  monoliths  of  the  Brittsh  settlo- 
ment  which  preceded  anoient  Isuiimn.  As  we  proceed  to  the  south, 
and  xeadi  the  Leeds  Goal-hasin,  the  Permian  beds  lose  their  simili- 
tude to  Millstone-grit ;  and  as  we  pass  to  the  north  and  encounter 
the  Mountain-limestone,  so  also  the  resemblance  to  Millstone-grit  is 
lost;  nor  is  it  lecoTered  in  Durham  and  Northumberland,  nor  does 
it  occmr  in  any  other  part  of  the  kingdom,  though  quartasose  pebbles 
and  coane  sand  accompany  it  in  many  parts.  From  this  we  may 
draw  a  confirmation  of  the  opinion,  yeiy  probable  on  other  grounds, 
that  the  Lower  Permian  beds  were  of  littoral  aggregation,  by  cur- 
rents operating  on  the  waste  of  the  neighbouring  coasts."' 

Now  it  is  dear  from  both  the  above  authors  that  the  Plumpton 
SandstonCy  which  Professor  Sedgwick  thinks  to  bo  a  continuation  of 
the  coarse  Sandstone  on  Bramham  Moor,  as  it  evidently  is  of  that  of 
Knaxeaborou^  and  Stainley,  is  undisting^hable  from  Millstone- 
nita,  and  quite  different  in  character  from  the  Durham  Lower  New 
Bed  Sandstone  in  the  North,  and  the  same  rock  in  the  South  York- 
shire Goal-field.  In  addition  to  this  I  propose  to  show  that  the  rock 
at  Knazesborough  contains  common  C!oal-plants ;  it  is  confined  to 
the  Millstone-grit  district,  and  has  been  found  in  that  district  alone, 
and  lying  npon  the  same  rock ;  and  that  it  has  never  been  met  with 
in  sinking  through  Permian  beds  to  profitable  Coal-measures  like 
the  Whitehaven,  Astley,  and  Moira  Sandstones  ;  and,  although 
doubtless,  like  those  rocks  in  its  characters,  it  ought  not  to  be  con- 
founded with  them  without  further  evidence. 

The  Bramham  Moor  Section, 

The  Sandstone  in  this  district  consists  of  a  coarse-grained  grit, 
false-bedded,  composed  of  white  quartz,  mixed  with  large  round(»d 
pebbles  of  the  same  mineral,  and  an  abundance  of  decomposed  fel- 
spar. I^  some  of  the  quarries  the  stone  is  so  soft  as  to  be  easily 
crumbled  to  pieces  between  the  fingers ;  and  in  otliers  it  has  been 
wrought  for  a  building-stone,  Bramham  Hall  having  been  built,  as  I 
was  informed,  with  stone  furnished  by  one  of  the  quarries. 

Li  the  quarry  at  the  edge  of  the  Park,  the  Gritstone,  there 
moderately  firm,  dips  to  the  S.S.W.,  at  an  angle  of  10^,  and  is 
covered  by  a  bed  of  brown  shale,  thinning  out,  and  succecfled  by  a 
l»ed  of  yellow  Magnesian  Limestone  full  of  Permian  fossil  shfUs. 
The  following  is  a  section  of  the  beds  : 


Fio.  1. — Bramuam  Moor  Sectioit. 

1.  Yellow  Magnesian  Limestone,  3  feet.  2.  Brown  Shale,  3  feet. 

3.  Coane  Gritstone,  exposed,  6  feet. 

1  Professor  Phillips,  I  believe,  is  inclined  to  class  the  Bramham  Moor  and  Fonn- 
t&ins  Abbey  Gritstones  as  Millstones.  This  appears  in  his  Geological  Map  of 
Yorkshire. 
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Altbough  only  five  feet  of  tke  QritBtone  were  exposed  in  tlie 
((uarry,  the  rock  is  of  great  thickness,  and  graduates  into  the  Mill- 
stones  of  the  district,  to  the  west  of  which  it,  in  my  opinion,  formi 
the  uppermost  portion,  or  what  in  LancariiirB  would  be  termed  the 
*'  Bough  Rock,**  which  it  resembles  so  much  as  not  to  be  disdngaished 
from  it.  From  Bramham  Moor  to  Plumpton,  I  did  not  attempt  to 
trace  the  range  of  the  Sandstone ;  but  there  is  little  doubt  that  the 
direction  given  by  Professor  Sedgwick  is  the  right  one. 

Plumpton  SecHan, 

The  Sandstone  at  Plumpton  is  well  exposed  in  the  picturesque 
scenery  for  which  the  place  is  so  famed,  in  fact,  it  chiefly  owes  ita 
origin  to  this  rock.  The  stone  is  here  of  a  purplish-red  colour,  and 
is  composed  of  coarse  grains  of  quartz  with  some  pebbles,  mixed 
with  decomposed  felspar.  It  is  generally  false-bedded,  and  caimot 
be  less  than  100  feet  in  thickness.  Its  dip  is  slightly  to  ^e  east 
I  did  not  see  the  rock  run  under  the  Magnesian  Limestone  but  it  no 
doubt  does ;  nor  did  I  see  it  pass  into  the  Millstone-grit  of  Brown 
Edge,  on  the  road  to  Knaresborough,  so  extensively  xjuarried  for 
building  purposes.  From  the  dip  of  the  Plumpton  Rocks  and  the 
stone  in  this  quarry,  it  appears  pretty  clear  that  one  rook  lies  on  the 
other,  as  follows  : 


•.•..'••:;. ^^^>f;,.Li...--.  •.•;•■ .:; ^^"S^tj"  •  •   ••    -   .-^i-.   •"■. 
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Fio.  2. — ^Th«  Plumpton  Sbotion. 

1 .  Plumpton  SandKtone.  2.  Carboniferoos  Strata,  not  well  exposed. 

3.  Brown  Edge  Sanditone. 

Section  on  the  Ntd, 

From  Plumpton  the  Sandstone  can  be  traced  to  the  banks  of  the 
Nid,  where  it  forms  a  cliff  of  purple-ooloured  Sandstone,  more 
flaggy  and  not  so  coarse  as  that  seen  in  Plumpton,  and  capped  by 
yellow  Magnesian  Limestone.  But  on  passing  over  the  Nid  to  the 
Knaresborough  side,  the  rock  becomes  much  coarser  in  grain ;  and 
in  some  parts  the  white  quartz  pebbles  in  it  are  so  numerous  as  to 
make  it  a  conglomerate,  specimens  of  them  being  from  an  inch  to  an 
inch  and  a  half  in  diameter.  The  cement  is  decomposed  felspar,  of 
a  light  colour ;  and  the  tint  of  the  rock  is  more  of  a  reddish-brown 
than  the  puri)le  colour  of  that  of  Plumpton.  No  one  can  tell  this 
rock,  as  it  lies  in  the  quarry,  from  an  ordinary  Millstone-grit 
From  twenty-five  to  thirty  feet  of  stone  is  exposed,  but  nothing  can 
be  seen  of  the  bottom  of  the  rock.  Over  the  Sandstone  is  a  thin  bed 
of  conglomerate  apparently  derived  from  the  destruction  of  the 
underlying  rock,  which  it  resembles,  and  over  it  is  a  J)ed  of  yellow 
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Hagneman  Limestone.      The  following  woodcut  will  show  the 
position  of  the  beds : 


■1  T 


Fio.  8. — Section  o5  thb  Ntd. 

1.  Yellow  Ma^esian  Limestone.  2.  Conglomerate,  rery  irregular. 

3.  Coarse-grained  Gritstone. 

Knaresborotigh  Section, 

From  the  last-described  section  to  the  fine  escarpment  on  which 
the  remains  of  Knaresborough  Castle  stand,  the  Sandstone  can  be 
leen  on  the  banks  of  the  Nid,  with  one  exception,  where  the  Mag- 
nenan  liimestone  comes  in  by  a  fault.  Under  the  castle  the  yellow 
limestone  graduates,  as  it  passes  downwards,  into  a  yellow  calcareous 
land,  much  false-bedded ;  and  this  rests  on  a  thin  red  parting  of 
Conglomerate,  varying  from  four  to  six  inches  in  thickness,  under 
which,  quite  unconformable  to  the  Permian  strata,  lies  a  reddish- 
brown  Siuidstone,  harder  than  any  of  the  rocks  before-described,  but 
composed  of  similar  quartz  grains,  cemented  together  with  decom- 
posed felspar.  The  rock  contains  many  remains  of  ordinary  Coal- 
plants,  most  of  which  have  lost  all  their  external  characters.  Among 
them  are  Ckilamiies  and  a  stem  of  a  plant  resembling  a  Dadoxylon, 
which  before  its  com])re8sion  must  have  been  nearly  a  foot  in 
•liameter.  Tlie  dip  of  the  Sandstone  is  to  the  E.S.E.  at  a  moderate 
angle.  The  position  of  the  beds  will  be  seen  in  the  accompanying 
woodcut. 


I        I         I         I         I.I  I         I  ' ' * 
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Fig.  4.— SEcnox  at  Knarkshorouoii. 

1.  Yellow  Magnesian  Limestone.  2.  Yellow  Calcareous  Sand,  false-bed'lcd. 

3.  Thin  bed  of  Conglomerate,  irregular.  4.  Coarse-grained  Gritstone. 

From  Knaresborough  to  Fountains  Abbey  I  sjiw  little  of  the 
•country,  so  as  to  ena])le  me  to  trace  the  Sandstone  in  its  nortliem 
range. 

Section  from  Fountains  Ahhey  to  Ilipon. 

Many  years  ago  I  remember  seeing  a  coarse  gritstone,  of  a  brownish 
colour,  dijiping  under  yellow  Magnesian  Liniestono.  Tliis  Sandstones 
which  contained  a  large  (quantity  of  deconii>()sed  felspiir,  very  much 
resembled  the  Bramliam  Moor  Stone  previously  described.  It  dipped 
to  the  south-east,  at  an  angle  of  12*^,  and  was  succeeded  by  a  bed 
of  Flagstones,  containing  markings  like  the  tracks  of  some  animal 
inhabiting  a  bivalve  shell.     These  flags  reminded  me  of  the  Lo^'«t 
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Flags  of  Lancashire  and  Yorkshire,  so  generally  found  under  the 
Halifax  or  Upper  Millstone.  I  am  not  aware  that  either  Profesflors 
Sedgwick  or  Phillips  ever  contended  that  these  rocks  were  of  any 
other  than  Carboniferous  age ;  but  I  think  it  desirable  to  allude  to 
them,  for  the  purpose  of  showing'  that  the  Plumpton  and  Enares- 
borough  Sandstone  is  bounded  on  the  north  and  south  by  a  very 
similar,  if  not  the  same.  Sandstone,  covered  unconformably  by  yellow 
IVIagnesian  Limestone,  and  resting  conformably  upon  Carboniferous 
rocks.  So  far  as  my  memory  serves  me  the  section  of  the  beds  was 
as  the  following  woodcut. 


Fio.  6.— Section  between  Fountains  Abbbt  and  Ripon. 

1.  Tellow  Limestone.  2.  Coarse  brown  Gritstone. 

3.  Arenaceous  Flags. 

Both  Professors  give  very  little  evidence  to  prove  that  the  Lower 
New  Red  Sandstone  of  Plumpton  and  Knaresborough,  which  they 
admit  is  quite  unconformable  to  the  overlying  Permian  rocks,  is 
unconformable  to  the  Carboniferous  rocks  on  which  it  rests.  So  far 
as  I  have  seen,  all  these  gritstones  appear  to  gradually  pass  into, 
and  are  quite  conformable  to,  the  Carboniferous  rocks  on  which  they 
repose.  This  is  the  case  at  Bramham  Moor  and  Fountains  Abbey. 
I  could  not  prove  the  same  fact  so  clearly  at  Plumpton  and  Knares- 
borough, except  that  at  the  former  place  the  dip  of  the  Brown-Edge 
Stone  was  about  the  same  both  in  angle  and  direction ;  but  a  more 
careful  survey  will  probably  determine  this  point. 

1  have  considerable  diffidence  in  questioning  the  conclusions  of 
two  such  veteran  geologists  as  the  respected  Professors  of  Cambridge 
and  Oxford,  especially  on  any  part  of  the  Geology  of  the  County  of 
York,  to  which  they  have  devoted  so  much  of  their  attention ;  still 
Professor  Sedgwick  honestly  admits,  in  the  quotation  before  given, 
that  his  first  conclusion  was  that  the  Sandstone  is  a  peculiar  forma- 
tion of  Gritstone  subordinate  to  the  Yorkshire  Coal-field.  Professor 
Phillips  says  "the  rock  is  quite  undistinguishable  from  Millstone- 
grit  in  hand-specimens.'*  I  think  he  might  also  have  added  that  they 
could  not  be  distinguished  in  the  quarries ;  at  lestst  I  could  not  tell 
them  from  Millstone-grits.  The  last-named  Professor,  in  his  Geo- 
logical Map  of  Yorkshire,  clearly  colours  some  Lower  New  Red 
Sandstone  in  the  neighbourhood  of  Plumpton  ;  but  he,  I  believe, 
considers  the  Gritstones  of  Bramham  Moor  and  Fountains  Abbey  as 
Carboniferous  rocks;  whilst  the  former  Professor  most  certainly 
claims  the  Bramham  Moor  Stone  as  Permian  ;  but  whether  he  does 
that  of  Fountains  Abbey  is  not  so  clear ;  but  I  am  inclined  to  think  he 
docs.  When  these  Sandstones  are  foxmd  to  be  quite  unconformable 
to  the  overlying  Permian  rocks,  and  conformable  to  the  underlying 
Carboniferous  rocks  upon  which  they  repose,  it  appears  to  me  that 


I- 
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they  would  be  better  olassed  with  the  latter  than  the  former. 

As  previously  stated,  I  went  to  find  a  Lower  Bed  Sandstone  of 

Permian  age,  and  was  disappointed  in  meeting  with  what  I,  with  all 

my  bias,  am  convinced  is  Millstone-grit  or  ''Bough  Bock."     The 

sections,  on  examination  by  any  geologist,  will  speak  for  themselves 

moeh  better  than  any  description  by  me.    I  give  my  humble  opinion, 

md  the  grounds  on  which  I  form  it,  with  the  greatest  possible 

Rspect   to   the  worthy  Piofessors,  and  trust  that  the  Geological 

Snrvey,  when  the  gentlemen  connected  with  it  survey  and  map  the 

district,  will  decide  whether  I  am  right  or  wrong  in  my  conclusions. 

In  my  examination  of  the  district  I  had  the  advantage  of  being 

xcompanied  by  my  friend,  Mr.  J.  W.  Eirkby,  of  Sunderland,  a 

SeaUeman  well  known  for  his  thorough  knowledge  of  the  Permian 

Ws  of  the  north-east  of  England ;  and  I  have  his  consent  to  state 

that  he  entirely  coincides  with  me  in  my  opinion  of  the  ago  of  the 

Bramham  Moor,  Plumpton,  Enaresborough,  and  Fountains  Abbey 

Sandstones. 

H. — Oir    A   OsNUS  AHD  Species  of  Sauboid    Fish  {Thlattodus 
tiroaoiDMSf^  Ow.)  from  the  Kimmebidge  Clay  of  Norfolk. 

By  Psof.  Owbn,  F.R.S.,  F.G.S.,  etc. 
(PLATE  III.) 

BUT  little  evidence  has,  hitherto,  been  had  of  tlie  existence  of 
large  Sauroid  fishes  in  the  Kimmeridge  Clay :  indications  by 
*^^;tached  teeth  had  only,  until  now,  reached  mo.  The  very  useful 
'"^  Systematic  and  Stratigraphical  Catalogue  of  the  Fossil  Fish  in  the 
^^abinete  of  Lard  Cole"  (now  Earl  of  Enniskillen)  "and  Sir  Philip  de 
^I.  Grey  Egerton,"  4to.,  did  not  include  any  sj)ecie8  from  that  forma- 
t:ion  at  the  time  of  its  publication  (1837). 

To  C.  B.  Rose,  Esq.,  F.G.S.,  we  are  indebted  for  the  evidence  of 
the  fine  addition  to  the  Sauroid  family  of  Ganoid  fishes  figured  in 
in  Plate  III. 

The  portion  of  skull,  including  the  main  part  of  the  upper  and 
lower  jaws,  with  their  dentition,  in  that  gentleman's  instructive  col- 
lection at  Yarmouth,  was  obtained  from  the  Kimmeridge  Clay  at 
Downham,  near  E^g*s  Lynn,  l7orfolk.' 

The  portion  of  upper  jaw  (Plate  IIL),  nearly  7  inches  in  length, 
contains  twelve  teeth,  or  tlieir  recesses  of  attachment :  of  which  six 
are  in  the  maxillary  (")  and  as  many  in  the  premaxillary  (^).  The 
teeth  are  strong  cones,  with  a  sharp  apex  and  largo  subquadrate  base, 
narrower  in  the  fore-and-aft  direction  of  the  jaw  :  loss  convex  trans- 
versely on  the  outer  tlian  on  the  inner  side  of  tlie  crown :  straight  or 
slightly  convex,  lengthwise,  on  the  outer  side ;  concave,  lengthwise, 
on  the  inner  side,  the  crown  being  slightly  bent  inwards  as  it 
♦lescends  vertically  from  the  alveolar  part  of  tlie  upper  jaw.  llio 
most  conspicuous  cliaracteristic  of  the  teeth  in  both  jaws  is  the 

^  $\at0,  to  bruite;  oiovs,  tooth;  wxosj  name  of  an  Egyptian  Crocodile. 
*  fk-e  *»  Geological  Map  of  Norfolk,"  in  the  "  Outline  of  the  Geology  of  Norfolk," 
by  Samuel  Woodward^  Sto.    Horwich,  1838, 
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longitudinal  dent  or  notch,  as  if  from  tho  effect  of  a  bnufle,  at  the 
middle  of  the  outer  side  of  the  base  :  and  this  is  more  marked,  or  is 
longer,  in  the  lower  than  in  the  upper  laniaries.  It  occurs  in  that 
part  of  the  dentine  which  was  covered  by  cement,  and  is,  I  believe, 
made  more  conspicuous  in  the  specimen  (Plate  UI.)  through  the  loss 
of  part  of  that  outer  coating.  Not  more  than  one-half  of  the  crown 
is  coated  with  enamel.  This  apical  half  gives  a  more  circular  trans- 
verse section  than  the  cement-covered  basal  half.  Tho  enamel  is 
marked  by  fine  longitudinal  strisd,  with  a  few  similar  ridges.  The 
teeth  in  which  this  part  is  preserved  attain  almost  the  length  of  an 
inch,  with  a  basal  breadth  of  half  an  inch ;  but  the  dimensions  of 
all  the  parts  are  shown  in  the  figure,  accurately  drawn  of  the  natural 
size.  The  margin  of  the  hollow  base  of  the  oement-oovered  part 
was  anchylosed  by  that  bone-like  tissue  to  the  border  of  the  alveolar 
depression.  The  maxillary  teeth  are  rather  larger  than  the  pre- 
maxillary  ones. 

The  outline  of  the  alveolar  part  of  the  upper  jaw  was  undulated 
as  in  tho  stronger-jawed  species  of  Crocodile,  that  of  the  pre- 
maxillary  (*•)  and  maxillary  (^*)  describing  a  convex  curve  where 
the  strongest  teeth  are  fixed,  with  an  intervening  concavity.  On 
both  sides  of  the  mouth  two  of  these  teeth  are  close  together  at  the 
middle  of  the  maxillary  convexity  ('') ;  the  same  disposition  marks 
the  three  larger  teeth  at  the  alveolar  convexity  of  the  premaxillary. 
Other  laniaries  are  separated  by  intervals  equidling  the  basal  breadth 
of  the  tooth,  or  exceeding  it,  as  where  the  contiguous  teeth  of  the 
maxillary  and  premaxiliary  descend  into  dental  interspaces  of  the 
lower  jaw.  The  density  of  the  bone  indreases  as  it  recedes  from  the 
alveolar  part.  The*  upper  convex  border  of  the  maxillary  is  smooth 
and  polished,  like  ivory ;  the  outer  surface  of  the  adjacent  bone  is 
roughened  by  raised  striae,  running  mostly  in  an  oblique  direction 
downward  and  forward.  All  the  outer  surface  of  the  dentary 
element  (PI.  III.  ")  of  the  lower  jaw  is  finely  striated,  save  at  the 
irregularly  thickened  part  of  the  lower  border  of  the  bone.  The 
right  dentary  (ib.  **')  being  slightly  dislocated  downward,  exposes 
the  flat  inner  surface,  which  shows  the  coarser  longitudinal  fibres 
of  the  osseous  texture  there.  I  cannot  detect  any  evidence  of  an 
inner  series  of  teeth,  added  to  the  outer  row  of  large  laniaries  in  the 
lower  jaw  of  Hdattodus :  there  may  have  been  a  few  small  scattered 
ones,  if  these  have  not  fallen  from  the  palate. 

A  single  detached  tooth  of  the  genus  may  be  distinguished  from 
any  of  those  similarly -sized  Sauroid  Fishes  which  have  come  under 
my  notice ;  as,  e.g.,  by  the  squarer  form  of  the  basal  half,  and  rounder 
shape  of  the  apical  half,  of  the  crown,  firom  the  tooth  of  the  Cretaceous 
Saurodon,^  SaurocephaluSy^  and  Saurichthys,^  from  the  tooth  of  the 
Liassic  and  Lower  Oolitic  Eugnathus,*  from  that  of  the  Carboniferous 
Megalichihys,  etc.  The  above-described  shape  and  strong  outer 
notch  co-exist,  indeed,  so  far  as  I  know,  only  in  tho  Upper  Oolitic 

1  Dixon's  "  Geology  and  Fossils  of  Sussex,"  4to.     1850.    Fl.  xzxii. 

*  Ibid.,  PI.  xxzTm  fiff'  ^' 

^Affasaiz,  **  liochercnes  sur  les  Poissom  Foanles,"  Tab.  6^,         ^  lb.,  Tab.  57a. 
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(EommeridgiaD)^  genus  of  Saurian  fishes,  for  which  the  term 
HdaUodMB  is  here  proposed,  the  present  species  being  designated 
$ucko%deSj  from  the  crocodilian  resemblance  aboTe  noted.  The 
references  in  the  figure  of  PI.  HI.  are  explained  in  the  text. 


in. — On  the  Stbuotube  of  the  Thames  Yallst  aitd  of  its 

Contained  Deposits. 
By  Sba&lbs  v.  Wood,  Jan.,  F.6.S. 

rB  great  Valley  of  the  Thames  has  long  been  known  to  contain 
deposits  of  gravel  intermixed  with  freshwater  beds ;  but  the  true 
Geological  age  both  of  the  valley  and  of  its  deposits  was  long  in 
doubt  Latterly  the  view  expressed  by  Mr.  Prestwich  (in  which  he 
was  of  accord  both  with  Professor  Morris  and  Mr.  Trimmer),  that  the 
whole  was  newer  than  the  Boulder-clay,  has  met  with  acquiescence. 
The  general  structure  of  the  deposits  in  this  valley,  although  they 
form  the  most  extensive  of  the  Post-Glacial  series  in  England,  has 
not  however  yet  been  shown  in  any  comprehensive  manner. 

Mr.  Prestwich,  speaking  of  the  gravel  which  forms  the  principal 
member  of  the  deposits,  says^  that  it  stretches  '^  in  a  continuous  and 
uninterrupted  sheet  from  the  sea  to  Maidenhead."  In  his  paper  ''  On 
the  Loess  of  the  Valleys  of  the  South  of  England  and  of  the  Somme 
and  Seine,"'  he  identifies  the  brickearth  of  the  Thames  Valley  with 
the  Loess  of  the  Belgian  plateau  and  with  the  brickearth  of  the 
Valleys  of  the  Seine  and  Somme  ;  but  of  the  Tliames  Valley  he  says, 
the  structure  is  complicated  by  the  existence,  in  addition  to  the  hipjli 
and  low-level  valley-gravels,  of  a  wide-spread  set  of  marine  hill- 
gravels  covering  largo  tracts  of  country,  but  that,  after  eliminating 
the  foreign  element,  "  there  remains  a  set  of  valley  and  terrace- 
gravels  which,  though  not  so  marked  or  well  characterized  as  in  the 
Seine  Valley,  are  nevertheless  of  nearly  similar  order  and  age.*'' 
He  adds  that  the  Loess  "is  intimately  associated  with  all  the  valley- 
gravels  and  is  contemporaneous  with,  and  dependent  upon,  them 
from  the  beginning  to  the  end  of  the  series,"  and  he  conceives  it  to 
be  "the  result  of  river-floods  commencing  at  the  period  of  the 
highest  valley-gravels  and  continued  down  to  the  end  of  that  of  the 
lowest  valley-gravel."* 

Although  the  age  of  the  Thames  Valley  and  its  deposits,  relatively 
to  the  Boulder-clay,  has  never  been  shown  (^Ir.  Prestwicli  considering 
that  the  exact  relation  of  the  deposits  is  nowhere  clearly  seen,  and 
that  the  question  of  relative  age  depends  on  a  variety  of  collateral 
evidence*),  yet  the  proof  is  readily  afforded  ])y  drawing  a  line  from 
the  Hog- Market,  Finchley,  upon  wliich  hill  exists  an  outlier  of  the 
Boulder-clay  or  Upper-drift  (underlaid  by  a  thin  bed  of  the  Middle- 
drift  gravel),  to  tlio  summit  of  Havering  Hill,  in  Essex,  upon  which 
is  another  outlier  of  the  Boulder-clay  ;  this  line  will  form  a  perfect 

*  Quart.  Joum.  Geol.  Soc,  vol.  xii.,  p.  131.     Sec  also  map  in  paper  in  Phil. 
Tnins.,  1864,  Part  II. 
«  Phil.  Trans.,  1864,  Part  II.  '  Ibid.,  p.  256. 


*  Ibid.,  pp.  273-4.  •  Quurt.  Joum.  Geol.  Soc.,  toI.  xii.,  \).  \^^. 
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section  of  one  great  bnmoli  of  the  valley, 
^  up  which  ite  gravel  extends  for  maoy  miles 
■3  above  the  line  of  section. 
g  The  depoBite  of  this  valley  are  varione, 
1  and  while  only  eome  occur  in  tl)e  portion 
^    west  of  London  oil   are  present  in  the 

eaatem  portion,  where  we  best  find  the 
^  means  of  testing  how  far  the  views  above 
J  quoted  are  well  founded. 
J  The  meaning  usuaUy  attached  to  die 
&  term  terrace -deposits  is  that,  on  either  side 
'^     of  a  valley,  and  at  coneaponding  hei^ta 

in  it,  deposits  occur  ahowing  the  valley  to 
;  have  been  cut  down  from  one  or  more 
M  higher  levels  to  its  present  form,  and  of 
I  its  contained  deposits  the  oldest  as  a  oon- 
|_  sequence  stands  at  the  highest  and  the 
3  4  newest  at  the  lowest  level.  To  see  if  this 
Itt  is  the  character  of  the  Thames  Valley,  let 
^  =  u8  take  a  section  from  the  Essex  heights 
'  ,  to  Sartford  Heath,  in  Kent,  transverse 
.  I  to  the  direction  of  the  valley  at  this 
Eg  part 

-J  In  this  section  we  have,  on  the  Essex 
|i:  summit  and  about  400  feet  above  the  sea, 
J  i  a  thin  and  very  partial  warp-gravel  {x  1) 
^  I  composed  of  the  redeposited  material  of  the 
~t  Bagshot  pebble-beds;  and,  occupying  auc- 
•g  cessivoly  two  lower  levels,  and  marking 
g1  successive  stages  in  the  denudation  of  the 
I*  valley,  the  thin,  angular,  but  extremely 
||  patchy  terrace-gravels  {x2  and  x3)  ;  then 
^^  comes  the  great  sheet  of  the  Thames  gravel 
p  {xi"),  occupying,  bat  on  one  ude  of  it  onbf, 
a  the  trough  of  the  valley;  resting  in  its 
Z  more  elevated  part  upon  the  London  clay, 
1  but  in  the  lower  upon  the  Thanet  sand : 
'  s  down  to  which  sand  tho  valley  has  in  this 
I  part  of  it  been  cut.  ITie  detached  mass  of 
I  the  same  gravel  {xi")  on  the  south  side 
I  of  the  river  has,  as  will  be  shown,  been 
•  detached  from  the  rest  of  the  sheet  cover- 
g  ing  the  northern  slope  by  dislocation  and 
o  denudation.  Here  we  have  certainly  no- 
3  thing  like  terrace  conditions,  for  the  gravels 
S  (xl,  x2,  and  x3)  do  not  occur  on  the  south 
N  of  the  river,  however  far  the  section  may 
•I    be  prolonged   in  that  direction ;   nor  ia 

there    anywhere    east    of   London,    with    . 

the  exception  of  the  aummit  of  Shooters' 
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Hill^  (where  the  gravel  x\  occurs),  to  be  found  on  the  south  side 
of  the  liyer  any  equivalent  of  the  gravels  xly  x2,  and  x 3  of  the 
northern  slope.  Conversely,  on  the  west  of  London,  although  there 
are  gravels  on  the  Bichmond  and  Wimbledon  Hills  at  a  far  higher 
level  than  the  gravel  of  the  lower  ground,  yet  on  the  north  side 
nothing  occurs  there  to  correspond  with  them,'  as  the  gravel  on  that 
side  spreads  over  the  north  slope  in  a  continuous  sheet. 

Mr.  Whitaker'  speaks  of  partial  terraces  in  the  Thames  gravel 
commencing  and  continuing  for  a  short  distance  until  they  are 
again  lost  in  the  great  sheet  of  the  deposit,  and  has  so  shown  them 
on  the  Geological  Survey  Map,  such  as  that  of  Hyde  Park  and  that  of 
Clapham  and  Wandsworth  Commons.  The  former  of  these,  however, 
does  not  correq)ond  to  the  quasi-terrace  of  gravel  that  covers  so  much 
of  the  Bichmond  and  Wimbledon  Hills,  while  the  latter  is  on  the 
same  side  of  the  valley.  These  partial  terraces  (which  are  in  fact  much 
less  persistent  than  they  are  represented  in  the  Map),  although  irre- 
concilable with  any  cutting  down  of  the  valley  from  higher  to  lower 
levels,  are  in  no  way  at  variance  with  the  unequal  action  of  an 
Qpthrow,  while  nothing  approaching  to  a  persistent  terrace  corres- 
ponding to  another  on  the  opposite  slope  can  be  shown  to  exist  in 
any  part  of  the  valley  between  Bichmond  and  the  sea. 

We  will  now  take  the  formations  that  are  common  to  both  sides 
of  the  Thames  river.  It  does  not  appear  to  have  been  suspected 
that  the  brickearth  beds  are  divisiljle  into  three  most  distinct  forma- 
tions, but  such  is  the  case.     The  formations  are  the  following : — 

1.  The  Lower  Brickearth  (x4^). — The  Brickearth  of  Ilford,  both 
that  of  the  Uphall  and  that  of  the  London  Road  field,  is  a  deposit 
underlying  the  Thames  gravel,  and  unconformable  to  it.  Like  the 
much  newer  deposit  of  Grays,  it  contains  Cyrena  flumimiUs  and  other 
purely  freshwater  shells,  and  has  a  thickness  at  Ilford  of  nearly 
twenty  feet.  It  may  be  seen  in  the  field  on  the  London  Road 
resting  in  one  part  direct  on  the  London  clay,  while  in  another  part 
it  has  a  thin  band  of  shingly  gravel  beneath  it.  In  the  Uphall  field 
its  position  relatively  to  the  Thames  gravel  {x  ¥^)  is  best  shown, 
the  two  deposits  being  unconformable.  (See  Section  No.  2.)  North- 
wards from  Uphall  field  the  brickearth  disappears  under  the  gravel, 
which,  there  denuded  to  a  thickness  of  4  or  5  feet,  increases  to 

*  Shooters*  Hill  foiros  an  isolated  remnant  of  the  ori^nal  valley,  in  which  the 
Thames  gravel  was  deposited ;  the  valley,  as  will  be  shown,  havin;^  on  the  cast  of 
London,  with  that  exception,  had  its  southern  slope  destroyed  by  subscqnent  events. 

'  The  gravel  occupj-ing  the  higher  ground  above  the  Thames  gravel  to  the  west, 
beyond  Uibridge,  is  the  gravel  of  the  Middle-drift,  a  formation  older  than  tho 
Boulder-clay. 

•  Mem.  on  sheet  7  of  Geol.  Survey.  Mr.  Whitiker  also  (p.  92)  points  out  the  dis- 
crepancy between  the  section  given  oy  Mr.  Prestwich,  in  his  "(around  beneath  Us," 
of  the  position  of  the  gravel  of  Clapham  and  Wandsworth  relatively  to  tliat  of  tlie 
Wandle  valley  and  the  true  position  of  those  gravels,  and  I  aCTce  with  Mr.  Whitaker 
in  f^  far  as  he  says  that  the  Wandsworth  and  Clapham  gravels  join  in  one  part  witli 
the  gravel  of  the  Wandle  valley,  for  I  have  traced  the  Waniworth  and  Clapham 
mvels  on  their  south-western  side  into  inosculation  with  that  of  the  Wandle  valley. 
Sown  Bumtwood-lane,  as  well  as  on  the  north  side  into  inosculation  with  the  gravuL 
nearer  the  Thames  that  sweeps  round  into  the  Wandle  valley. 
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its  normal  thickness  of  12  to  15  feet  at  nford 
^    3     Station,  a  distance  of  only  half  a  mUe.    Esst- 
I     wards  from  the  Station,  and  but  half  a  mile 
&  3,       further,  the  lower  brickearth  again  cornea  up 
''      ^■^       from  under  the  gravel  at  the  London  Bead  field 
^'    where  the  gmvol  is  almost  wholly  denuded 
^        &om  it.    This  brickearth  has  a  very  limited 
'      -c"    development,  but  may  everywhere  be  distin- 
k        g^     guished  from  the  upper  brickearth  by  its  rest- 
t        t       iog  direct  upon  either  the  London  clay  or  tlie 
I  lower  tertiary  sanda,  and  by  its  position  rela- 

■s*       tively  to  the  Thames  gravel.     It  occurs  in  the 
i  pita  near  Erith,  where  it   has  a  thickness  of 

\  about  30  feet,'  resting  on  Lower  London  Tertiary 

g       sand,  and  is  almost  horizontal,  but  it  passes 
northwards  towards  the  river  and  beyond  the 
Si     pits  under  the  pravel.     It  occurs  also  in  Wick- 
ham  Lone  Brickfield  (sec  Section  No.  2),  where 
E.       a  thickness  of  15  feet  of  the  deposit  is  exposed 
s  3     thrown  into  an  inclined  position,  the  dip  being 
■o  fc    very  marked  and  amounting  to  18°.     With  the 
(     exception  of  small  patches  on  the  tops  of  the 
s.    hills  west  of  Wickhwn  Lane,  which  the  denuda- 
tion accompanying  the  violent  break-up  in  that 
direction  Iwis  spared,  these  are  the  only  expo- 
sures of  the  lower  and  oldest  brickearth.     The 
deposit  seems  to  have  been  very  limited,  but 
it  is  that  which  has  furnished  the  chief  part  of 
the  Mammalian  remains  that  enrich  several  pri- 
vate as  well  as  the  National  collections. 

2,  The  Thamet  Gravel  (ai").— Next  in  suo- 

ccssion  comes  the  great  sheet  of  gravel  which, 

wherever  not  denuded,  consists  of  a  persistent 

well-marked  deposit,  reaching  occasiotiaUy  to  a 

s     thickness  of  20  feet,  but  usually  from  12  to  15  ; 

^  spreading  over  and  far  beyond  the  lower  brick- 

g  earth,  and  up  the  north  side  of  the  valley  to  a 

^  A     height  of  more  than  100  feet  above  it     There 

\     d       seems  no  reason  for  regarding  this  gravel  as 

^         J     other  than  marine  ;  but  at  a  few  places  near  its 

■«      ^     \  edge,  OS  at  Brentford  and  West  Hackney,'  fresh- 

*    a,=  water  shells  have  been  found  in  a  band  of  sandy 

clay,  either  intercalated  in  the  gravel  or  under- 

5     lying  it.     Mammalian  rcmnins,  too,  have  been 

t^g     ;  found  in  a  few  places  in  it,  a  feature  common 

:  also  to  the  marine  sauds  and  gravels  of  the 

S*  Middle-drift. 

I       3.  The  Upper  Brickearih  {a  4'")-— This  is  th« 

brickearth  which  has  so  large  a  spread  in  the 

n  in  ft  towwd*  th«  upper  part.       > 

■i.,p.20V,    Ptertwicli,"'-."!- riiP-lOT- 
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lliaines  Yalley,  and  resto  on  the  gFAvel. 
OonsiBtmg  of  a  tawny  loam,  it  is  much  in- 
ferior in  thiekness  to  the  lower  brickearth, 
being  nsnaliy  from  5  to  8  feet  in  thickness, 
and  it  has  not  fnmidied  that  rich  series  of 
foasils  which  has  been  obtained  from  the 
lower.     It  appears,  however,  to  be  every- 
where conformable  to  the  gravel,  but  does  ^ 
not  generally  reach  so  far  up  the  valley  as  J 
the  more  outlying  portion  of  the  gravel.  ^ 
Its  chief  development  is  in  the  east  near  ^      p 
Wanstead  and  Tottenham,  and  in  the  west  Xo     ^ 
aioond  West  Drayton ;  but  it  has  a  great  J 
extent  in  many  places  between  both  ex-  ^ 
tremities  of  the  valley.    The  next  Section,  rg    ^^ 

No.  8,  exhibits  the  relation  of  the  lower «    it 

brickearth  to  the  gravel  and  the  upper  15    J* 
brickeartfa,  and  the  dislocation  by  which  S    ^ 
the  lower  has  been  brought  into  its  in-  g 
clined  position  at  Wickham.  »3 

4.    The  Grays  BriekeaHk  (x6'),  —  The  B 
Grays  deposit  is  distinct  from  all  those  ;S 
desoribed.     It  consists  of  15  feet  of  blue  S    *^ 
day,  containing  Oyrena  fiummalia  and  other  ^ 
pure  freshwater  shells,  overlain  by  20  feet  ^ 
of  sand  which  in  places  is  false-bedded.  ^ 
The   clav  is  underlain  by  a  few  feet  of '« 
flint-gravel  coarser  and  more  angular  than  j, 
the  lliames  gravel  (a:4''),  and  that  again  c 
by  redeposited  C^alk,  tenned  by  the  work-  „ 
men  "  Bullhead."      Section  4  shows  the  5 
deposit,  as  exposed  by  the  three  pits,  and  ^ 
its  relation  to  the  Thames  gravel  and  upper  S 
brickearth.    Here  wc  see  that  the  upthrow  | 
and  denudation  which  succeeded  the  deposit  ^ 
of  the  upper  brickearth,  and  preceded  the  S 
Grays  dei>osit,  has  along  the  line  of  section  ^ 
removed  all  but  a  fragment  of  the  upper   I 
brickearth,  and  has  in  one  place  removed  ^ 
the  gravel  (x  4^')  and  the  subjacent  llianet  H 
sand  (6),  exposing  the  Clialk  ;  while  at  one  | 
extremity  of  the  section  a  newer,  and  sub-  ^ 
sidiar}',  valley  in  which  the  Grays  deposit 
(zT/)  rests,  has  lK?en  formed  by  the  cutting 
down  of  the  Thames  gravel  and  Thaneib 
sand  to  the  (/halk,  as  well  as  of  the  Chalk 
itsc'lf.     In  all  re8|M?cts  the  position  of  this 
subsidiary  valley  corresponds   to  that   of 
the  v.-dley  of  the  Cray  cut  through  Dart-     «  § 
ford  Heath,  while  the  gravel  at  tlie  base  of  the  Grays 
ponds  with  the  gravels  of  the  Cray  valley. 
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^  ^  5.  The  Forett  and.  FtM  (y).— For  a  few  milei 

on  the  east  side  of  LoDdon,  we  find  a  bed  of 
J  peat,  containing  the  Bteuu  of  trees,'  and  resting 
^  on  the  gravel  (xl")  or  else  upon  the  upper 
-^  bricfeearth  (i4'"}.  When  thb  formatioii  wu 
I  .  out  through  in  forming  the  sewer  through  the 
-"IPlumatead  Uarshes,  stoole  of  trees  were  ex- 

I  £  posed  at  the  base  of  Ate  peat,  rooted  iitlo  Ae 
%  "  gravel  at  a  depth  of  some  20  feet  below  the 
J  .  surface  of  the  marsh  (see  y  in  section  3).  This 
S  I  peat  18  overlain  by  tbe  marsh-clay  (*)  formed 
.EX  by  the  river-mud  before  the  stream  was  em- 

I I  linked. 

■|^  In  the  formations  before  described  we  have 
"I  the  following  succession  of  events  subsequent 
■•^  to  the  complete  formation  of  the  original  valley 
^eby  denudation  through  the  Boulder-olay  or 
1.  Upper-drift — First,  the  deposit  of  the  lower 
ui  brickearth  (xi') ;  Secondly,  the  deposit  of  the 
|e  Thames  gravel  (a:  4") ;  and  Thirdly,  the  deposit 
li,  of  the  upper  brickear^  (li"').  Iliese  are  the 
V  deposits  of  the  original  valley.  Then  conies 
s^  the  upheaval  of  portions  of  the  original  valley, 
1^  the  dislocation  of  its  deposits,  and  the  exten- 
g^  sive  denudation  of  the  uppermost  of  them 
sS  (a;  4'") ;  with  the  more  partial  denudation  of 
«  5.  the  intermediate  deposit,  the  gravel  {x  i")  ; 
n  .Awhile  of  the  lower  (xi')  a  portion  was  detached 
«:   that  eventually  has  become  isolated  by  a  fault 

^  behind  the  Chalk  cliff,  capped  with  Lower  Ter- 
nj  tiary  sand  and  pebble,  which  forms  the  south- 
£^  west  side  of  Bostol  Hill,  in  Kent,  as  shown  in 
Is  section  S.  By  the  some  upheaval  and  dennda- 
^■^  tion  we  have  the  southern  slope  of  the  ori^nal 
a%  valley  east  of  London  dcstrofed,  with  the  ex- 
u  J  ception  of  a  remnant  forming  Shooters  Hill, 
'■5 :2  and  in  its  place  the  formation  of  the  subsidiary 

I  i  valley  of  the  Cray,  and  of  that  in  which  we 
£|  find  the  Grays  deposit  resting;  both  being  cut 

I I  through  the  Thames  gravel  (a:  i")  and  subjacent 
^  =  Thanet  sand  down  to  and  into  the  Chalk  itself. 
^  =  Then  we  have  the  accumulation  in  one  of  these 
I  J  of  a  fluviatile  deposit  (i  5')  some  40  feet  thick, 
S=  underlain  by  another  gravel  {x5)  which  we 
IX'  also  find  resting  on  the  Chalk  in  several  places 
"  1^  in  the  Cray  valley. 
•■^      Further  we  find  the  gravel  {*4")  and  the 

.*  upper  brickearth  (xH")  whore  not  denuded, 
I  forming  after  this  upheaval  a  land  surface,  and 
i    supportingagrowth  of  forest;  that  surface  then 

A 
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cast  down  so  as  to  form  an  intercepted  drainage,  giving  rise  to  a  swamp 
which  engendered  a  peat  growth;  by  the  agency  of  which  the 
portion  of  the  forest  so  thrown  down  has  been  preserved  from  the 
destruction  that  by  atmospheric  or  else  human  agency  has  overtaken 
the  rest  of  it.  Lastly,  we  have  the  introduction  of  the  river  over 
the  previous  land-surface  and  peat-swamp,  bringing  sediment  which 
by  its  deposit  has  formed  the  marsh-clay  of  its  former  shallow  bed, 
before  that  bed  was  reduced  to  its  present  narrow  limits,  and 
deepened  by  embankment. 

In  all  this,  save  to  the  extent  indicated  in  the  original  valley  by 
the  gravels  {x  1,  x  2,  and  a;  3),  we  find  nothing  analogous  to  terrace- 
formation,  or  to  the  modification  of  an  estuary  by  the  successive 
elevation  of  the  land  and  cutting  down  of  its  bed,  until  the  estuary 
has  become  a  river,  as  is  described  to  us  to  be  the  case  with  the 
valleys  of  the  Somme  and  the  Seine. 

{To  he  continued  in  our  next) 


IV. — The  Sea  against  Rain  and  Frost;  ok  the  Obigin  op 

Escarpments. 

By  D.  Mackintosh,  P.G.S. 

AS  every  part  of  the  crust  of  the  earth  has  at  one  time  been 
the  surface,  it  follows  that  all  questions  connected  with  the 
origin  of  the  present  "form  of  the  ground"  must  be  very  important, 
and  that  on  their  issue  the  progress  of  Geology  must  in  a  great 
measure  depend.  But  on  this  subject  a  very  wide  difference  of 
opinion  at  present  exists.  According  to  one  party,  consisting  of 
Professor  Kamsay,  Mr.  Jukes,  Mr.  Geikie,  Colonel  Greenwood, 
Dr.  Foster,  and  others,  the  more  abrupt  inequalities  of  the  earth's 
surface  have  been  produced  by  subaerial  or  atmospheric  causes. 
According  to  the  other  school,  embracing  Sir  Charles  Lyell,  Sir 
Roderick  Murchison,  Professors  Sedgwick  and  Phillips,  Mr.  Edward 
Hull,  etc.,  the  sea  has  been  the  principal  denuding  or  excavating 
agent. 

The  subaerialists  start  with  the  assumption  that  tlie  sea  tends  to 
plane  down  the  land,  and  tliat  its  newly-elevated  bed  presents  a 
surface  divested  of  abrupt  heights  or  hollows.  But  this  assumption 
is  at  variance  with  the  generally-received  principle  of  physical 
geography,  that  tlie  bottom  of  the  sea,  at  any  given  time,  is  as 
uneven  as  the  dry  land  ; '  and  it  is  equally  opposed  to  the  established 
geological  fact  that  mountains  have  been  islands  and  islands  moun- 

*  There  is  a  very  extensive  scries  of  table-shaped  mountains  under  the  North 
Atlantic  Ocean.  Their  comparatively  level  surface  may  be  partly  owing  to  their 
being  covered  with  sand.  Al(mg  their  western  and  north-western  edges  the  depth 
suddenly  descends  to  600  feet,  and  along  the  southern  edge  to  900  feet.  The  descent 
is  nearly  perpendicular.  Besides  these  inequalities  in  the  Atlantic  there  are  deep 
farrows  which  run  north  and  south  (see  article  "Sea"  in  Penny  Cyclopaedia,  and 
"Section  of  the  Bed  of  the  Atlantic"  in  Maury's  Physical  Geography  of  the  Sea). 
The  bed  of  the  German  Ocean,  though  very  favourably  situated  for  becoming  a  level 
surface,  would  likewise  appear  to  be  lar  from  uniform  in  depth  (see  Lyell's  Principles 
of  Geology). 
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tains,  while  mountain-systemfl  have  been  urohipelagos  and  arohi- 
pelagos  mountain-systemB.  If  we  take  a  detailed  chart  of  an  arohi- 
pelago,  and  oompare  the  depths  obtained  by  soundings,  we  shall  find 
a  striking  correspondence  between  its  ineqiudities  and  those  of  aai 
elevated  monntain-system.^ 

The  Sea  not  a  levdUng  (igent — ^That  the  sea,  regarded  as  a  dem^ 
dcUing  agent,  does  not  now  tend  to  plane  down  the  land,  can,  I 
think,  be  easily  shown ;  for  on  coasts  and  among  islands  exposed  to 
the  action  of  currents  and  the  fury  of  storms,  it  is  continually  forming 
coves,  headlands,  bays,  creeks,  straits,  etc.  Mr.  Jukes  a<knits  that 
the  sea  can  excavate  gaps  or  passes  on  the  crests  of  islands,  and  that 
marine  denudation  is  effective  about  the  sea-level;*  but  this  dis- 
tinguished geologist  leaves  out  of  consideration  that  the  land  has 
risen  and  fallen  so  as  to  enaUe  marine  denudation  to  be  effectlTe 
at  all  altitudes.  The  sea,  by  assailing  coasts  at  different  levels,  may 
be  said  to  have  the  land  more  completely  at  its  mercy  than  any 
agency  which  oscillates  with  the  land.  But  even  at  a  stationary 
level  the  sea  can  bring  cliffs  several  hundred  feet  high  within  its 
direct  influence,  while  cliffs  more  than  a  thousand  feet  high  are  often 
subjected  to  its  undermining  sway. 

The  sea  can  form  the  most  abrupt  inequalities  along  its  coasts 
during  intervals  between  sudden  elevations  and  depressions ;  and  a 
succession  of  such  lines  or  tiers  of  inequalities,  each  consisting  of 
vertical  cliffs,'  caves,  coves,  creeks,  bays,  promontories,  and  straits, 
would  certainly  not  constitute  a  plane  of  marine  denudation.  I 
believe  that  most  of  the  inequalities  of  Great  Britain  (so  far  as  they 
are  not  the  result  of  dislocation,  elevation,  depression,  or  subsequent 
glacial  action)  are  unequally  upheaved  sea-coasts ;  and  that  while 
rivers  have  increased  these  inequalities,  rain  and  frost  have  tended 
to  reduce  them. 

Bain  and  Froat  tncapahle  of  producing  Cliffa, — The  subaerialists 
would  seem  to  contradict  themselves  in  making  frost  and  rain  at  one 
time  a  demolisher  of  the  cliffs  of  river-gorges,  and  at  another  time  a 
former  of  escarpments  remote  from  rivers.  Excepting  in  a  case  of  an 
easily-eroded  under  stratum  already  exposed  by  marine  denudation, 

^  Admitting  that  the  inequalities  of  sinking  archipelagos  were  partly  formed  bj 
ancient  suhacrial  causes,  the  sea  would  have  an  undouhted  claim  in  the  case  of  archi- 
pelagos which  are  gradually  rising.  But  the  advocates  of  atmospheric  denudation 
cannot  contiatently  appeal  to  submarine  inequalities,  as  according  to  their  theory  the 
sea  ought  to  redjace  these  inequalities  previously  to  the  area  toey  occupy  beoominf^ 
dry  land. 

'  Quart.  Joum.  Geol.  Soc.,  vol.  xviii.,  p.  891.  Among  the  Shetland  Islands  the 
sea  is  now  giving  rise  to  a  series  of  the  most  abrupt  inequalities.  The  coasts  even  of 
the  mainland  are  singularly  irregular  and  broken,  bein^  indented  with  innumerable 
arms  of  the  sea,  called  voet,  which  penetrate  into  and  intersect  the  interior  parti  of 
the  island  in  such  a  manner  that,  in  traversing  it,  a  traveller  cannot  find  himself,  at 
any  one  point,  farther  than  three  miles  from  one  of  these  voes,  or  from  the  open  sea 
(Penny  Cyclopedia,  "  Shetland").  Among  the  Faroe  Islands,  tiie  land  close  to  tibe 
sea  consists  in  general  of  perpendicular  rocks,  from  1200  to  ISOO  feet  in  height 
(ibid.,  **  Faroe"). 

3  Fac-similes  of  the  highest  and  steepest  inland  precipices  may  be  aeon  on  our 
present  sea-coasts. 
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it  is  diffioalt  to  conceive  of  rain  or  frost  originating  a  oliiF.  Bat 
■appose  these  agents  to  have  succedod  in  originating  a  cliff,  they 
ooold  not  oaase  it  to  recede  to  any  extent,  because,  in  time,  the  fall  of 
d£bT%9  woald  pat  a  stop  to  their  progress,  by  accumulating  so  as  to 
protect  the  under  bed  from  farther  decay.  In  the  absence  of  a 
river  to  remove  the  taluSy  the  cliff  would  become  a  slope.  If,  as  the 
flabaeriaUsts  admit,  rivers  are  incapable  of  maintaining  the  vertical 
walls  of  their  channels  without  a  continual  removal  of  the  d^&n's, 
how  can  rain,  frost,  or  even  springs,  wear  back  an  escarpment  in  the 
absenoe  of  an  agent  of  sufficient  power  to  carry  away  the  fallen 
ftagments  or  blocks. 

It  is  not  true  that  rain  and  frost  are  possessed  of  a  regular  or 
systematic  undermining  power.  Suppose  a  soft  and  yielding  bed 
under  a  hard  stratum  of  rock.  By  the  time  the  former  is  worn 
backwards  so  as  to  cause  the  latter  to  project,  it  ceases  to  be  acces- 
sible to  rain  (and,  in  the  absence  of  springs,  to  frost),  unless  it  be 
aitoated  on  the  windward  side  of  a  declivity.  With  regard  to  frost, 
it  seems  to  be  forgotten  that  it  would  be  loss  likely  to  influence  clay 
or  shale  than  the  overlying  jointed  sandstone  or  limestone  rook. 
The  subaerialists  would  likewise  appear  to  forget  that  there  are 
many  cliffs  and  escarpments  the  bases  of  which  do  not  consist  of 
comparatively  yielding  materials.^ 

But  one  of  the  most  striking  proofs  of  the  inadequacy  of  atmo- 
apheric  action  to  on'ginate  or  alter  the  configuration  of  cliffs  is  to 
be  found  in  the  fact  that  many  lines  of  cliff  in  limestone  districts 
present  little  or  no  debris  along  their  bases.  Some  of  them  appear  as 
if  the  agent  by  which  they  were  formed  hud  swept  away  nearly  all 
the  traces  of  its  undermining  action,  while  under  other  cliffs  we  find 
deposits  consisting  of  matter  which  could  not  have  been  derived 
from  the  rock  above.  Among  the  limestone  cliffs,  which  present 
few  indications  of  atmospheric  waste,  may  be  mentioned  the  more 
compact  and  mural  cliffs  of  the  Mendi])  Hills,  in  Somersetshire;  of 
Derbyshire,  especially  near  Matlock ;  of  the  Eglwyscg  range,  especially 
the  upper  terraces,  near  Llangollen  ;  of  the  neighbourhood  of  Aber- 
gele and  Cefn,  North  Wales ;  and  of  many  parts  of  Craven,  in 
Yorkshire. 

Marine  Debris  under  Cliffs — I  believe  that  in  most  instances  an 
attentive  examination  would  show  that  tlio  majority  of  the  blocks 
and  fragments  found  scattered  under  cliffs  have  not  fallen  since  the 
last  emergence  of  the  land.  They  either  exist  in  too  great  numbers, 
at  too  great  a  distance  from  the  parent  cliff,  heaped  up,  a])parently 
thrown  back,  or  arranged  in  such  a  manner  as  to  jioint  to  the 
laterally-operating  and  revulsive  JiC!tion  of  th(i  sea.  At  Whanieliffe, 
near  Slieftiold,  and  other  parts  of  the  West-Hiding  of  Yorkshire,  we 
miv  see  the  neiglibourhood  of  Millstone-grit  esc^irpments  strewn 
with  blocks,  both  angular  and  roundc^d,  some  of  them  isolated  and  at 
a  considerable  distance  from  any  cliff,  while  otliers  are  arranged  in 

'  Tlip  chalk  csoarpments  nbovc  the  terraces  of  upper  grcensand,  in  West  Sussex, 
ITampshire,  etc.,  furnish  striking  examples  of  the  etfecte  of  an  unconditional  under- 
inininj:  a<rent. 
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rows  or  ridges,  which  can  only  be  explained  by  reference  to  similar 
accumulations  now  thrown  up  by  the  sea  on  the  coasts  of  Caithness, 
or  among  the  Shetland  Islands. 

Bain  incapable  of  abrading  hard  Bocks. — Mere  rain,  before  it  has 
assumed  the  shape  of  running  water  over  incoherent  materials  so  as 
to  furnish  it  widi  solid  artillery,  is  possessed  of  very  little  abrasive 
power  on  hard  rocks.  Bain  comes  from  the  atmosphere  quite  un- 
provided with  the  means  of  abrasion.  Mr.  Gkikie,^  admits  that 
uncharged  water,  even  when  it  dashes  with  the  force  of  the  waves 
and  currents  of  the  sea,  is  unable  to  abrade  rocks.  This  aooounts 
for  many  inland  rocky  projections  and  pillars  retaining  the  forms 
with  which  they  rose  above  the  sea.  In  an  article  on  the  Brimham 
Bocks,'  and  in  a  paper  read  before  the  British  Association  at  Bir- 
mingham last  year,  I  showed  that  the  Millstone-grit  rocks  of  Tork- 
shire  have  in  many  instances  not  been  abraded  by  rain  or  weathered 
by  any  kind  of  subaerial  agency  since  the  last  emergence  of  the 
land.  It  is  true  that  the  windward  side  of  certain  kinds  of  sandstone 
and  other  rocks  frequently  present  the  appearance  of  recent  atmo- 
spheric decay.  But  a  little  experience  voll  enable  one  to  distin- 
guish between  a  chemically-corroded,  frost-eaten,  or  rain-worn  surface 
of  rock,  and  a  rock  abraded  by  the  sea.  The  former  is  rough, 
pitted,  exfoliated,  or  fretted  (as  may  be  seen  in  the  walls  of  our 
New  Bed  Sandstone  churches),  without  any  determinate  shape  being 
produced  ;  the  latter  (with  the  exception  of  limestone  rocks  chemi- 
cally acted  on  by  the  sea)  comparatively  smooth  with  more  or  less 
of  a  regular  form  or  continuous  outline.  In  most  places  the  Mill- 
stone-grit of  Yorkshire  and  Derbyshire  presents  few  or  no  signs  of 
pluvial  abrasion.  On  the  contrary,  the  joints  and  crevices  are  often 
filled  up  (as  at  the  Black  or  Stonnis  rocks,  near  Matlock)  with  a 
deposit  distinct  from  powdered  grit,  and  resembling  the  drift  of  the 
neighbouring  valley.  Mr.  Hull  has  found  that  the  Millstone-grit 
projections  of  the  Peak  District  retain  their  wave-worn  forms ;  and 
if,  at  an  elevation  of  about  2,000  feet  above  the  sea,  rain  and  frost 
have  not  been  able  to  lower  the  rocky  surface  many  inches  since  the 
close  of  the  last  submergence,  would  it  not  be  rash  to  assign  to  them 
a  power  equivalent  to  the  denudation  of  the  surrounding  area  ? 

But  rain  has  not  only  been  powerless  among  the  rocks  of  the 
north  of  England.  Among  the  granitic  tors  of  Dartmoor,  what  is' 
commonly  called  weathering  would  appear  to  be  very  limited  in  its 
effects.  In  many  instances  one  side  of  a  tor  would  appear  to  have 
been  stripped  bare  by  a  very  powerful  laterally-operating  cause, 
whilst  the  blocks  and  fragments  were  scattered  on  the  other  side. 

^  Scenery  of  Scotland  in  connection  with  its  Physical  G^logy.  The  dMcriptiTC 
powers  of  this  accomplishedgeologist  render  him  as  worthy  to  be  an  illustrator  of 
rlayfair,  as  Playfair  was  of  Hutton. 

*  Grol.  Maq.,  Tol.  ii.,  No.  4.  After  the  reading  of  the  paper  at  Birmingham, 
the  President  of  the  Section,  Sir  R.  I.  Murchison,  expressed  his  entire  concurrence 
with  the  author's  views  in  reference  to  the  sea-shore  origin  of  the  Brimham  Rocks, 
and  the  resistance  they  have  offered  to  the  atmosphere.  He  likewise  referred  to  the 
preservation  of  glaciai-markingf  on  rocks  as  a  proof  of  limited  atmospheric  denuda- 
tion. 
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Not  one  out  of  a  hundred  of  these  blocks  could  have  faXlm  into  the 
places  they  now  occupy,  and  they  must  therefore  have  been  carried 
by  a  strong  current  of  water,  unless  it  can  be  shown  that  they  were 
dispersed  by  glacial  action.  In  the  south  and  south-east  of  England 
the  newer  sandstones  would  appear  to  be  able  to  resist  atmospheric 
denudation,  as  may  be  inferred  from  the  present  form  of  the  stones 
compoaing  so-called  Druidical  Circles  or  temples,  such  as  Stonehengc.^ 

Uwuted  Atmospheric  Denudation  proved  by  GlucicU  markinya, — It  is 
admitted  by  all  geologists  that  ice-marks  on  rocks,  and  moraines  in 
valleys,  have  resisted  atmospheric  denudation  to  such  an  extent 
that  many  parts  of  Wales  and  Cumberland  retain  the  same  general 
features  which  they  presented  at  the  close  of  the  Glacial-period.  It 
is  not  necessary  to  show  that  veiy  delicate  scratches  have  been 
pieserved  in  exposed  situations.  The  mere  fact  that  the  smoothed 
and  rounded  suidfaces  of  rocks,  many  of  them  of  considerable  extent, 
have  been  perpetuated,  is  a  clear  proof  that  they  have  not  been 
aabjected  to  any  process  worthy  of  the  name  of  weathering.  But  if 
these  rocky  areas  have  retained  their  ice- worn  shape,  have  we  not 
reason  to  believe  that  neighbouring  areas,  and  indeed  aU  areas 
equally  unsusceptible  to  atmospheric  action,  have  likewise  retained 
their  ancient  surface-configuration  ?  The  same  consideration  applies 
to  moraines,  which  in  most  valleys  have  only  been  visibly  interfered 
with,  and  that  to  very  limited  extent,  by  the  action  of  streams.  The 
8abaerialist*s  answer  to  aU  this  will  probably  be  in  the  sublime 
language  of  Playfair :  "  It  affords  no  presumption  against  the  reality 
of  the  progress  of  decay  that,  in  respect  of  man,  it  is  too  slow  to  be 
iiomcdiately  perceived.  The  utmost  portion  of  it  to  which  our 
experience  can  extend  is  evanescent  in  comparison  with  the  whok^" 
But  the  Post-glacial  period  is  so  very  mucli  longer  than  tlie  period 
of  human  experience,  tliat  the  subaerial  geologists  may  be  fairly 
called  upon  to  estiiblish  a  good  claim  in  favour  of  rain  and  frost 
<luring  that  period  before  proceeding  to  speculate  on  wliat  may 
previously  liavo  occurred.  The  last  few  thousand  years  furnish 
Biifficient  exemplifications  of  the  denuding  power  of  the  sea,  and  of 
its  capacity  to  produce  inequalities  whicli  are  fac-similes  of  tliose 
found  in  inland  districts. 

Denuding  Power  of  the  Sea. — It  would  be  difiicult  to  exaggerate 
the  battering,  disentangling,  undermining,  excavating,  upthrowing, 
and  transporting  power  of  the  sea ;  and  it  is  wortlu'  of  remark  that 
vhile  it  is  mainly  a  laterally-operating  and  undermining  agent,  the 
atm(»sphere  is  mainly  a  vertieall3'-0})erating  and  degrading  agent. 
The  sea,  therefore,  has  the  first  claim  to  ho  considered  the  cause  of 
all  phenomena  whicli  on  any  considerable  scale  show  traces  of 
having  been  produced  by  imdermining.  1'he  subaiirialists  ou^ht  to 
assign  a  reason  wliy  they  make  a  distinction  between  a  clift*  rmw 
waiihed  by  the  waves  and  a  precisely  similar  cliff  a  few  miles 
inliuid,  or  a  fac-simile  of  both  at  a  greater  distance  from  the  sea. 

*  Though  I  have  not  lately  had  an  o])p()rtinnty  of  visiting  the  spot,  I  have  no 
doubt  that  the  rocky  projections  (including  the  Toadstone)  and  cliifs,  near  Tuubridge 
W<;Ub,  could  bo  bbown  to  be  the  Tvork  of  the  aca. 
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But  with  the  subaerialists  resemblance  has  little  weight.  Thej 
virtually  ignore  one  of  the  fundamental  principles  of  inductive 
reasoning — similar  effects  must  be  referred  to  similar  causes.  The 
inductive  geologist  is  not  required  to  explain  the  absence  on  any 
particular  spot  of  certain  minor  indications  *  of  the  former  presence 
of  the  sea,  which  may  never  have  existed,  or  which  may  have 
gradually  disappeared,  while  he  can  point  out  not  only  the  strictest 
resemblance  between  new  and  old  sea-coast  rocks,  but  a  peculiarity 
about  the  latter  which  the  sea  only  could  have  formed.  Among  the 
peculiar  shapes  communicated  by  the  sea  may  be  mentioned  the 
arched  buttress,  which  may  be  found  projecting  from  many  inland 
cliffs.  There  is  one  near  Torquay,  on  the  right-hand  side  of  the 
lower  road  leading  to  Teignmouth ;  another  behind  Mrs.  Weather- 
head's  house  at  Brimham,  near  Harrogate ;  a  third  near  the  base  of 
the  Cefu  cliff,  near  Denbigh,  and  many  others  which  might  be 
mentioned. 

Remarks  on  the  Ootswold  Escarpment, — Sir  Koderick  Murchison  has 
not  only  added  a  new  geological  world  to  that  previously  known, 
but  he  has  evoked  from  the  grave  of  bygone  time  a  sea  rolling 
through  the  **  Straits  of  Malvern,"  dashing  against  its  south-eastern 
Oolitic  barrier,  and  scooping  out  its  shores  into  "  combes  and  bays, 
beautifully  rounded."*  In  the  neighbourhood  of  Cheltenham  and 
Gloucester,  the  escarpment  has  been  quarried  at  various  periods, 
and  it  is  difficult  to  ascertain  which  parts  have  retained  their  natural 
forms.  The  same  difficulty  applies  to  the  debris  under  and  on  the 
sides  of  the  escarpment.  In  the  neighbourhood  of  Crickley  there 
are  some  rocks  which  present  no  trace  of  their  having  ever  been 
quarried,  airti  which  look  very  much  like  sea-coast  rocks.  Certain 
parts  have  been  worn  into  holos,  and  between  them  the  rock  has 
been  smoothed  and  rounded.  To  the  south  of  Mr.  GdelFs  house, 
above  Crickley,  the  smooth  part  runs  along  in  the  form  of  a  groove, 
or  nearly  horizontal  depression.' 

'  Rounded  pebbles  are  not  a  necessary  indication  of  tbe  former  presence  of  the 
sea.  The  degree  of  roundness,  or  angularity,  will  depend  on  the  nature  of  the  atones, 
the  distance  tuey  haye  rolled,  and  the  length  of  time  the  area  they  occupy  remains  at 
a  stationary  leyel.  In  the  Midland  Counties,  drift  composed  of  rounded  pebbles, 
and  drift  composed  of  angular  flints,  graduate  into  each  other  on  the  same  horizon. 
There,  also,  drift,  interstratified  with  beds  of  sand  containing  sea-shells,  may  be  seen 
on  the  same  horizon  with  and  graduating  into  drift  in  which  no  sea-shells  haye  yet 
been  discoYered. 

2  Buckman's  Straits  of  Malvern. 

'  See  Lyell's  Elements  of  Geology.  In  the  two  lines  of  cliff  (Inferior  Oolite) 
which  have  been  more  or  less  ouarriea  above  and  beyond  I^ckhampton,  one  may  see 
a  very  striking  illustration  of  tne  way  in  which  atmospheric  action  tends  gradually  to 
obliterate  a  precipice.  The  weathering,  so  far  as  it  affects  the  compact  rocks,  is 
chiefly  limited  to  parts  that  overhang,  which  are  gradually  falling  down,  one  block  or 
fragment  from  under  another,  thus  tending  to  convert  an  overhanging  into  a  vertical 
cliff.  The  next  stage  of  the  process  is  not  connected  with  the  cliff  itself,  but  consists 
of  streams  of  oolitic  fragments  from  the  loose  incoherent  bed  on  its  upper  surface. 
These  streams  give  rise  to  ridge  like  buttresses  in  front  of  the  cliff,  tne  tendency 
being  to  conceal  the  cliff  under  a  slope  of  debris.  In  this  way,  in  all  probability,  a 
great  part  of  the  ancient  sea>wall  of^  the  Cotswolds  has  been  converted  into  a  grass- 
coverea  slope,  and  quarrj-ing  operations  have  in  some  places  been  equivalent  to 
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Limiied  Atmospheric  Denudation  in  <Ae  Chalk  Districts. — The  in- 
flnence  of  rain  in  the  Chalk  as  well  as  Oolitic  districts  of  England, 
most  be  veiy  oonsiderable.  But  it  acts  more  as  a  solvent  than 
transporting  agent  The  matter  dissolved  is  re-deposited.^  It 
becomes  covered  with  grass,  and  not  one-hundreth  part  of  it  ever 
finds  its  way  beyond  the  nearest  valley  or  depression.  That  rain 
has  not  altered  the  general  contour  of  the  Chalk  districts  since  their 
rise  above  the  sea,  can  be  proved  by  the  fact  that  thousands  of  raised 
beaches,  many  of  them  only  a  few  feet  in  height,  may  be  found  in 
Wiltshire,  Dorset,  and  other  counties.  These  beaches  generally 
conform  in  inclination  to  the  surface  of  the  neighbouring  ground. 
In  valleys  they  often  descend  very  near  to  the  bottom,  thus  proving 
that  these  valleys  have  not  been  excavated  since  the  beaches  were 
formed.  One  of  the  most  remarkable  assemblages  of  these  terraces 
may  be  seen  undulating  along  the  side  of  a  valley  to  the  east  of 
Mere.  On  the  south-eastern  escarpment  of  the  vale  of  Blackmore 
they  may  be  seen  curving  round  headlands  in  successive  tiers. 
These  terraces  are  so  intimately  associated  tcith  the  valleys,  combes,  and 
escarpments,  as  to  render  it  evident  that  aU  have  had  a  common  origin. 

On  the  Denudation  of  the  Weald, — I  think  it  cannot  be  doubted  that 
the  Weald  district  of  Sussex  and  Kent  has  undergone  some  complicated 
revolutions  since  the  escarpments  acquired  their  general  outline ;' 
and  to  these  revolutions  we  may  partly  attribute  the  obliteration  of 
certain  particular  traces  of  the  former  action  of  the  sea.  But  that 
the  sea  has  been  there,  and  that  the  escarpments  are  old  sea-coasts, 
cannot  be  doubted  by  auy  one  who  does  not  ignore  the  validity  of 
analogical  induction.  If  wo  begin  with  what  the  sea  is  now  doing 
at  Beacby  Head,  and  then  follow  the  windings  of  the  inland  cliffs  in  a 
north-westerly  direction,  wo  cannot  resist  the  conclusion  that  they 
have  been  shaped  by  the  sea.  Beachy  Head,  and  its  accompanying 
combe,  may  be  regarded  as  a  living  monument  of  the  denuding 
power  of  tlie  waves — the  headlands  and  combes,  wliich  stretch  into 
the  interior,  as  dead  monuments ;  but  though  dead,  they  yet  speak, 
in  language  that  cannot  be  misimderstood  by  any  mind  not  deaf 
to  the  voice  of  analogy.  A  great  part  of  the  escarpment  of  the 
South  Downs  (to  which  I  shall  at  present  confine  attention)  consists 
of  a  succession  of  hea^llands,  bays,  and  combes.  Tlie  latter  point 
most  unequivocally  to  the  peculiar  action  of  the  sea.  Towards  the 
western  boundary  of  the  Weald  district  many  of  them  have  been 
excavated  in  the  chalk  quite  irrespectively  of  any  relation  between  soft  or 

laving  bare  the  original  sea- worn  rocks.  But  in  all  this  wc  sec  a  tendency  the  reverse 
or  that  ajicribed  ^J  the  atmosphere  by  subaerialists ;  for,  instead  of  rendering  more 
abiTipt  tbe  inequalities  of  the  earth's  surface,  it  operates  in  the  contrary  direction. 
Among  the  Cotswold  valleys,  springs  have  given  rise  to  landslips  (Mr.  Witchell, 
Quart.  Joum.  Gcol.  Soc,  vol.  xx.«  Nov.,  1864);  but  these  landslips  can  never  tend 
to  increase,  and  far  less  to  originate,  the  continuous  and  smooth  regularity  of  a  line 
of  escarpment. 

*  Soni'timcs  the  re-deposited  Chalk-rubble  becomes  compact  enough  to  to  be  mis- 
taken for  Chalk  itself.  See  Mr.  \V.  Whitaker's  paper  in  Quart.  Joum.  Geol.  Soc, 
vol.  xxi ,  1865. 

'  See  Sir  R.  I.  Morchison's  elaborate  paper,  '*  On  the  Drifts  of  the  South-East  of 
England,"  in  Quart.  Joum.  Geol.  Soc,  vol.  vii.,  1851. 
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hard  materials.  A  hollow  excavated  by  rain-torrents  would  assume 
more  or  less  of  the  V  form,  and  would  necessarily  shallow  out  towards 
the  summit  of  the  escarpment.  But  in  many  of  these  combes  the 
innermost  part  of  the  surrounding  cliflf  is  the  steepest,  showing  that 
they  must  have  been  formed  by  an  inwardly -directed  cause.  They 
frequently  display  a  geometrical  regularity,  combined  with  other 
unmistakeable  indications,  that  they  were  literally  scooped  out  by  a 
sweeping,  undermining,  and  gyratory  action.  These  semi-cup - 
shaped  hollows  are  not  confined  to  the  escarpment.  They  exist, 
though  in  smaller  numbers,  on  the  south  side  of  the  Downs.  About 
two  miles,  on  the  left-hand  side  of  the  road  leading  from  Brighton 
to  Lewes,  a  very  deep  and  striking  combe  gradually  opens  to  the 
view  of  the  traveller,  which  is  as  much  a  sea-cove  as  if  it  were  still 
washed  by  the  spray.  There  is  another  called  Kingley  Bottom,  in 
the  neighbourhood  of  Chichester.  In  forming  an  opinion  relative 
to  the  origin  of  combes,  it  is  advisable  to  retire  to  some  distance, 
so  that  their  entire  outline  and  connection  with  neighbouring  phe- 
nomena may  be  embraced  at  one  view.^ 

In  a  future  article  I  intend  to  consider  the  indications  presented 
by  river-channels  and  valleys,  of  the  limited  extent  of  fluviaitle  denu- 
dation in  England  and  Wales.  From  what  has  been  already  said  I 
think  it  must  follow  that  rain  and  frost  can  only  be  justly  regarded 
as  supplevienting  the  denudation  effected  by  the  sea;  that  their 
capacity  to  lower  the  earth's  surface  is  comparatively  small,  unless 
immediately  assisted  by  streams  of  sufficient  transporting  power; 
that  the  sea,  by  its  laterally-excavating  agency,  and  by  uniting  in 
iti5elf,  at  the  same  time  and  on  the  same  spot,  a  power  of  detaching 
and  removing,  can  alone  prove  equivalent  to  the  production  of  such 
a  series  of  escarpments,  cliffs,  mural  precipices,  rocky  pillars,  ter- 
races, headlands,  and  combes,  as  those  composing  the  more  abrupt 
inequalities  of  the  surface  of  the  earth. 

^  I  think  it  is  difficult  to  conceive  of  an  explanation  more  perfect,  simple,  har- 
monious, and  convincing  than  Sir  Charles  Lyell's  marine  theory  of  the  denudation  of 
the  Weald.  That  tlie  same  cannot  be  said  of  the  atmosphenc  theory  will,  I  think, 
appear  from  the  following  extracts: — **The  rate  at  which  the  escarpment  will  be 

worn  back  will  depend  on  the  rate  at  which  the  river  deepens  its  valley The 

excavating  power  of  the  stream  in  the  longitudinal  valley  will  depend  on  that  of  the 
transverse  valley,  and  if  the  sea-level  remains  constant,  the  transverse  stream  will  go 
on  deepening  its  bed  and  lessening  its  excavating  power,  until  at  last  it  ceases  to 
have  any  at  all.  A  slight  elevation  of  the  land  would  once  more  give  the  transverse 
stream  an  excavating  power,  which  in  time  would  be  communicated  to  the  longitudinal 

streams It  must  not  be  inferred,  however,  that  we  consider  escarpments  to  be 

river-cliffs.  The  longitudinal  streams,  though  running  parallel  to  these  escarpments, 
do  not  run  immediately  below  them,  but  often,  as  with  the  Mcdway  itself,  at  a  con- 
siderable distance.  No  r»rer -gravel  in  this  area  is  ever  found  on  the  face  of  the 
escarpraeut,  nor  can  we  discover  thereon  any  traces  whatever  of  river-action**  (Fost^ 
and  Topley,  Quart.  Joum.  Geol.  Soc,  vol.  xxi..  No.  84,  1866,  pp.  471,  473).  I  do 
not  think  that  Dr.  Foster  and  Mr.  Topley  have  succeeded  in  showing  that  the  gravel- 
terraces  in  the  basin  of  the  Medway  (containing  Tertiary  pebbles  and  Greywcather 
fragments,  and  dippine  lower  than  the  inclination  of  the  river)  are  of  fluviatile 
origin,  or  that  a  vertical  extent  of  300  feet  has  been  scooped  out  by  rain  and  rivers; 
but  admitting  a  considerable  amount  of  denudation  along  the  courses  of  rivers,  the 
bays  and  conioes  of  the  great  Chalk  escarpments  would  still  form  a  distinct  clajss  of 
phenomena,  and  require  a  separate  explanation. 
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L — Ok  the  SrBncTTj&x  of  Mont  Blanc. 

By  Alphonbb  Fjlybb. 

Svft  LA.  Structusv  bn  stsmtail  du  Mont-Blanc,  par  Alphonse  Faybb.    (Tire 
de  la  JBibliothigue  unwerselle  et  Revue  Suisee  de  NoTembre  1865.) 

MFAYEE  here  describes  a  peculiar  arrangement  of  the  stratifica- 
a  tion,  called  the  fan-like  ("en  eventail")  structure,  seen  in 
most  of  the  Alpine  massives  formed  of  Crystalline  rocks ;  and  dis- 
cusses the  aqueous  origin  of  Protogine  and  Granite. 

The  structure,  "en  eventail,"  as  explained  by  M.  Lory,  is  "the 
lemains  of  a  large  vault  formed  by  Protogine  rocks  under  the 
influence  of  lateral  pressure,"  and  M.  Favre  agrees  with  this  view. 
It,  however,  requires  that  the  aqueous  origin  of  Protogine  be 
admitted,  for  if  the  Protogine  had  burst  forth  in  a  molten  state, 
it  would  have  run  out  and  settled  down  without  forming  any 
considerable  elevation.  Wlicn  the  rocks  took  their  present  position, 
their  hardness  must  have  been  nearly  complete.  M.  Favre,  there- 
fore, considers  Protogine  as  having  been  deposited  under  water,  not 
as  an  ordinary  sedimentary  deposit,  afterw'ards  altered  by  metamor- 
phism,  for  then  the  stratification  would  have  been  obliterated,  wliich 
is  not  the  case  ;  but  in  seas  whose  temperature  was  very  high,  and 
whose  conditions  and  properties  were  quite  different  from  those  of 
the  present  time.  M.  Kose,  he  observed,  had  determined  that  quartz 
was  formed  solely  by  the  agenc}^  of  water ;  and  it  was  evident  that 
the  crystals  of  felspar,  disseminated  in  great  abundance  in  the 
Magnesian  Limestones  of  the  Alj^s,  must  have  been  similarly 
deposited.  Talcose  and  micaceous  substances  must  also  have  owed 
their  origin  to  reactions  in  wliich  water  was  the  most  iniportiint 
agent.  He  stated  that  impressions  of  fossil  plants  from  the  coal  of 
Petit-Coeur,  in  Tarentaise,  were  covered  with  a  fine  pellicle  of  wliito 
glittering  material,  which,  on  analysis,  proved  to  ])e  mica  ;  this  could 
not  have  been  deposited  otherwise  than  by  water. 

If,  therefore,  Protogine  and  all  gianitic  rocks  had  an  aqueous 
origin,  whence  were  they  derived  ?  From  a  recent  observation  of 
Dolomieu,  in  Auvergne,  Lava  (taking  the  word  in  its  broadest  sense) 
was  seen  to  pierce  Granite,  which  has  been  supposed  to  form  the 
basement  of  all  other  known  rocks ;  he  concludes  that,  as  Lava  is 
proved  to  be  older  than  Granite,  the  latter,  as  well  as  other  rocks, 
may  have  been  derived  from  it,  and  that,  consequently  there  is  but 
one  true  igneous  rock,  namely,  Lava. 

H.  B,  W. 
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II. — ^NoTss  ON  THE  Palaozoio  Biyalysd  Entomostbaga,  No.  VL 
Some  Silubian  Spkoiks  (Primtia).  By  Pbofessob  T.  Hupkrt 
Jones.  F.G.S.,  and  Dr.  H.  B.  Holl,  F.G.S.  (With  a  Plate  qf  14 
New  Species). 

[Annals  and  Mag.  Nat  Hist.,  see.  3,  toL  xtI.    December  1866.] 

IN  this  oommunication,  Professor  T.  Rupert  Jones,  and  Dr.  H.  B. 
Holl,  propose  an  improved  classification  for  certain  forms  of 
Silurian  Bivalved  Entomostraca,  hitherto  placed  in  the  genus 
lieyrichia.  This  genus  comprises  three  types  of  carapace-valves, 
namely,  **  simplices,"  "  corrugatae,"  and  " jugosae."  The  first  of 
these  groups,  the  simple  or  unisulcate,  seems  to  the  authors  to  be 
deserving  of  generic  distinction,  since,  among  all  the  forms,  they 
find  a  persistent  occurrence  of  the  chief  features,  with  a  passage 
towards  Leperdttia,  by  the  complete  loss  of  the  furrow,  rather  than 
towards  the  two-furrowed,  or  real  BeyrichioB. 

The  authors  explain  the  several  difficulties  presented,  in  attempt- 
ing a  critical  examination  of  these  minute  crustaceans,  such,  for 
example,  as  their  tendency  to  variation  in  form  and  ornament,  their 
alteration  by  pressure  and  chemical  change,  and  many  other  causes. 

They  have,  nevertheless,  been  enabled  to  collect  11  species  and  4 
varieties  of  Beyrickia,  2  species  of  Cythereopsia,  and  14  new  forms 
fqr  which  they  propose  to  establish  the  new  genus  PrimiHa.^ 


M 


ni. — British  Association. — Section  C  :  Geology. 
A  New  Cevstacban  faom  the  Moffat  Shales. 

K.  HENRY  WOODWARD  described  and  exhibited  specimens 
of  a  new  Phyllopodous  Crustacean  from  the  Moffat  shales 
(Lower  Silurian),  Dumfriesshire. 

These  anthracitic  shales  abound  in  the  remains  of  Graptolites,  but 
other  fossils  are  extremely  rare.  Two  phyllopodous  Crustacea  have 
been  described  from  them  by  Mr.  Salter,  namely,  Peltocaris  aptychatdes 
and  P.  Harhne8si. 

The  new  form  closely  resembles  a  DiWna,  but  has  a  sector  of 
l-6th  of  its  arc  removed  in  nearly  every  specimen,  the  segment 
being  separated  from  the  rest  of  the  disc-shaped  shield  by  a  line  of 
suture.  The  shield  is  slightly  conical,  and  ornamented  with  fino 
concentric  lines ;  there  is  no  dorsal  suture  as  in  P.  aptychoides  A 
specimen  from  the  cabinet  of  Mr.  Carruthers  shows  the  wedge-shaped 
rostral  portion  in  situ. 

The  most  perfect  example  measures  seven  lines  in  diameter.  The 
caudal  portion  is  not  preserved.  As  this  form  is  quite  distinct 
from  any  other  fossil  shield-bearing  crustacean  yet  mot  with,  the 
author  proposed  for  it  the  generic  name  of  Discinoearis,  with  the 
specific  appellation  of  Browniana,  after  Mr.  D.  J.  Brown,  of  Edin* 
burgh,  who  first  drew  attention  to  it 

^  With  some  additional  details,  the  diagnosis  for  ^'  Beyriohise  simplioea,"  giTen  ia 
.the  Ann.  Nat  Hist,  ser.  2,  yoL  xtL,  p.  85,  aerves  for  ^rimiiia. 
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L — ^Thk  Dublin  Quabtkrlt  Journal  of  Soixncs,  containiog 
Papers  read  before  the  Koyal  Dublin  Society,  the  Bojal  Irish 
Academy,  the  Boyal  Geological  Society  of  Ireland,  and  the 
Natural  History  Society  of  Dublin.  Edited  by  the  Rev.  S, 
Haughton,  M.D.,  FJB.S.,  etc  Nos.  19  and  20,  July  and  October 
1865. 

MR.  W.  HARTE'S  "Notes  on  the  Physical  Features  of  the 
County  of  Donegal"  contain  very  much  that  is  of  interest, 
both  to  glacialists  and  to  general  geologists.  The  probable  condi- 
tion of  the  ioe-covered  region  of  Denial  in  the  Glacial  Period,  the 
direction  of  the  ice-worn  valleys,  regulated  by  the  geological 
Rtructure  of  the  country,  and  the  characters  and  sources  of  the  local 
driilSy  are  carefully  noted.  Land-ice  has  left  its  marks,  as  groovings 
and  moraines.  At  1275  feet  above  the  sea-level,  granite  blocks  from 
Blue  Stack  occur,  which  appear  to  have  been  left  by  floating  ice 
when  the  country  was  about  1300  feet  lower  than  it  is  now ;  the 
rising  of  the  land  to  that  level  having  taken  place  at  the  close  of  the 
Glacial  Period.  Mr.  Harte  believes  that  both  a  greater  height  of 
land  and  a  lower  snow-line  than  exist  at  present,  must  have 
concurred  in  the  earlier  part  of  that  period.  He  also  well  describes 
the  circumstances  that  prove  one  large  patch  of  submerged  forest  to 
have  originally  grown  behind  a  high  coast-line  of  micA-schist,  subse- 
quently breached  by  the  sea,  and  to  have  been  al'terwards  covered  by 
shingle  and  sand-dunes,  and  to  have  been  since  exposed  by  the  removal 
of  these  by  the  waves  ;  and  all  this  has  taken  place  without  any 
sensible  alteration  in  the  elevation  of  the  land.  Mr.  Harte  calls 
special  attention  to  this ;  for  he  thinks  that  oscillations  of  the  land 
are  too  freely  called  in  to  account  for  the  position  of  submerged 
forests,  which  often  have  grown  on  flats,  behind  natural  sea-walls,  at 
the  mouths  of  valleys,  and  on  flat  coasts. 

Mr.  M.  H.  Orrasby  describes  a  polished  and  striated  surface  on 
the  Limestone  of  Koss  Hill,  Co.  Gidway.  The  polish  and  principal 
striae,  he  thinks,  to  have  been  due  to  a  glacier  coming  from  high 
ground  on  the  east ;  and  the  cross,  N.E.  and  S.W.  stria?  to  have 
been  subsequently  caused  by  *'  the  action  of  the  Diift." 

The  *'  Dxitrine  of  Characteristic  Fossils  "  seems  to  be  as  much  a 
trouble  to  Mr.  J.  Kelly  as  it  is  to  many  other  thinking  Geologists, 
who  are  even  less  old-fashioned  in  some  of  their  notions  than  he  is. 
As  a  step  towards  clearing  up  the  difficulty,  Mr.  Kelly  shows  its 
magnitude  by  a  long  table  of  269  so-called  ''  Devonian  "  fossils,  of 
which  35  stand  also  as  Silurian,  and  164  as  Carboniferous,  if  Mr. 
Kelly  has  adopted  correct  palKontological  determinations.  But 
surely  the  Corals  and  the  Brachiopods,  at  least,  have  been  revised 
of  late  years.  The  **  Devonian  "  is  certainly  a  fine  field  for  doubt, 
— it  has  long  been  debateable  ground  between  the  Silurian  and 
Carboniferous ;  and  he  will  do  most  good  who  works  out  the  limits 
and  relationship  of  the  diflerent  beds^  and  catalogues  theii  io^^^ 
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whon  these  have  all  been  carefully  revised.  Mr.  Kelly  says  that  a 
fossiliferous  band  of  Silurian  grit  and  flags,  yields  at  some  half-dozen 
places  in  Gralway,  certain  groups  of  fossils,  differing  in  their  propor- 
tions of  Corals,  Trilobites,  Gasteropods,  Bivalves,  etc.,  just  as  a  sea- 
bed differs  in  its  local  shell-banks,  coral-reefs,  etc.  Hence  Mr. 
Kelly  seems  to  get  a  reason  why  the  vertical  succession  of  Lingula- 
flags,  Llandeilo  beds,  Bala,  and  Caradoc,  etc.,  cannot  hold  good! 
We  do  not  feel  the  force  of  his  argument.  In  truth,  this  is  but  one 
point  in  the  study  of  Homotaxis  of  Strata ;  and  though  such  a  fa&t 
as  that  produced  by  Mr.  Kelly  is  of  use  so  far  as  it  goes,  yet  it  bears 
but  little  on  the  migration  of  ancient  faunas,  their  continuance 
during  oscillations  of  level,  and  so  on.  Mr.  Kelly  does  good  by 
reminding  us  of  the  present  inexactitude  of  palaaontology,  the  looee 
notions  afloat  as  to  the  distribution  of  fossil  species,  and  the  necessity 
of  close  attention  to  the  relative  position  of  the  strata  themselves ; 
and  he  does  a  friend's  part  well  in  standing  up  for  Professor  M 'Coy's 
determinations  of  the  Irish  Carboniferous  Fossils,  and  in  explaining 
how  some  seventy  of  his  typical  forms  wore  lost  in  the  removal  of 
Sir  R.  Griffith's  collection  to  and  from  the  Dublin  Exhibition  of  1863. 

The  geology,  state,  and  prospects  of  the  New  Zealand  Gold-fields 
in  1862  are  described  by  Dr.  W.  L.  Lindsay ;  and  the  amount  of 
gold  exported  from  Otago,  down  to  the  autumn  of  1864,  is  quoted  as 
1,499,512  ounces. 

Mr.  J.  Wright  describes  a  new  PalcBchinus  (P.  quadriseriaUs) ;  and 
Mr.  W.  H.  Baily  defines  and  illustrates  the  structure  of  Pai^Bchinus, 
from  specimens  of  P.  eUipticus  and  P.  elegans,  Mr.  W.  Harte 
describes  and  figures  an  anomalous  and  probably  new  Echinoderm 
from  the  Yellow  Sandstone  of  Donegal.  Dr.  J.  M.  Barry  com- 
municates some  interesting  notes  on  the  Icebergs  of  the  Southern 
Hemisphere  in  No.  xx.  Mr.  G.  Waller  points  out  the  Silurian 
Hydraulic  Limestone  of  Courtown  Harbour,  Co.  Wexford,  as  a 
peculiarly  valuable  manure  for  grain,  turnips,  grass,  etc.  A  new 
table  and  formula  for  determining  Altitudes  with  the  Barometer 
(both  aneroid  and  mercurial)  is  supplied  by  Mr.  S.  M.  Yeates. 

Lastly,  as  regards  geological  papers,  comes  Mr.  J.  B.  Jukes' 
"  Comparison  between  the  Rocks  of  the  South- West  of  Ireland,  those 
of  North  Devon,  and  those  of  Ehenish  Prussia  in  the  neighbourhood 
of  Coblentz."  Referring  to  the  published  "  Explanations  of  the  Sheets 
of  the  Geological  Survey  Map  "  for  details  of  proof,  Mr.  Jukes  insists 
on  the  contemporaneity  of  the  Carboniferous  Limestone  with  the 
Carboniferous  Slates  and  their  included  "  Coomhola  Grits ; "  or,  in 
other  words,  that  in  the  Carboniferous  period  there  were  deposited 
sands  and  clay-beds  in  one  area,  whilst  Encrinites  and  Shells  formed 
limestone  at  another,  according  to  the  recognised  nature  of  sea-beds.^ 
The  "  Lower  Limestone-Shale  **  (overlying  the  Old  Red  Sandstone) 
is  continuous  beneath  the  grits,  slaty-shales,  and  limestone ;  and  the 
Lower  Coal-measures  uniformly  overlie  them.  Carrying  out  the 
principle  that  varying  deposits  must  necessarily  occupy  different 
parts  of  the  sea-bed,  Mr.  Jukes  finds  the  Marwood  and  Pilton  beds 

>  See  also  Geo.  Mjlo.,  toI.  ii.  p.  276. 
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of  Nordi  Devon  to  be  equivalentfl  of  the  "  CarboniferouB  Slate;"  the> 
beds  above  tbem  (at  Hele)  being  Coal-measures ;  and  those  below 
them  (at  Swinham  Down)  being  Old  Red  Sandstone  (or  perhaps  a 
part  of  the  Carboniferous  series).     So  also  ho  finds  that  Btiggy  Point 
is  formed  of  "  Coomhola  Grits  in  Carboniferous  Slate,"  and  that  the 
same  beds  occur  at  Enowle  and  Rittywell  in  the  Braunton  Valley. 
For  these  conclusions,  moreover,  he  finds /o8«i7  evidence, — ^taking  good 
modem  determinations  with  the  assistance  of  his  palaeontological 
friend,  Mr.  W.  H.  Baily.     Near  Coblentz  Mr.  Jukes  found  a  family- 
xesemblanoe   to   the   Irish   and    North-Devon    strata   above    men- 
tioned ;  and  he  thinks  that  the  Spiriferen-Sandstein,  Orthoceraten- 
Schiefer,  Stringocephalen-Kalk,  and   Cypridinen-Schiefer,  will   be 
found  to  be  the  Grermiin  equivalents  of  the  "  Carboniferous  Slate  " 
and  their  "  Coomhola  Grit  ;'*  the  Posidonomyen-Schiofer  being  the 
base  of  the  Coal-measures  above,  whilst  the  Old  Red  Sandstone  lies 
below.     The  fossils  of  these  several  localities  in  Ireland,  Devon,  and 
Germany  are,  he  believes,  as  closely  allied  as  ctin  be  expected  of 
varying  "  habitats "  and  diftcrent  "  marine  provinces ;"   and  they 
appear,  perhaps,  more  distinct  than  they  really  are  on  account  of 
having  been  detennined  by  Paljoontologists  of  different  views  and 
babits  of  observation.     Mr.  Jukes  clearly  points  out  that  Sedgwick 
and  Mnrchison  endeavoured  to  correlate  the  rocks  of  Devonshire 
with  different  members  of  tlie  Old  lied  Sandstone,  on  the  sound 
argument  of  difference  of  lithological  structure  in  different  sea-areas ; 
but  that  he  applies  this  ar^iment  to  a  comparison  of  the  strata  in 
question  with  tlio  Carl^oniforous  Shales  and  Limestone,  leaving  the 
<^ilm-measures  (similar  to  the  Coal-measuri's  of  South  Ireland)  abov(^ 
tbem,  and    the   Old   Rod    Sandstone  below.      The  conclusions   he 
arrives   at  are — 1st,  that  it  was  a   mistaken  to  inchide    under  one 
d<^'si;rnation  the  Old  Red  San<lstone  an<l  the  beds  containing  marine 
^'bellij,  to  which  the  name  *' Devonian"  has  l)e(?n  applied  ;  2nd,  that 
tbese  latter  are   merely  gfo;L!:i'a])hical  representatives   of  tlie  beds 
wmmonly  known  as  the  Carl^onifcTous  deposits;  and,  clironologically, 
We  identical  witli  them."     The  autlior  s.iys  lie  is  still  ready  to  revise 
thosn  opinions  if  facts  of  different  tendi^ney  are  proved.      Herein 
w  wi:jdom, — knowing  the  imperfection  of  onr  bt'St  conclusions,  he 
^'11  not  be  dogmatic;,  but  waits  for  further  proofs  of  his  own  views, 
or  stronger  evidence  of  other  hyi»otheses.     At  all  (^vonts,  there  is 
ruucli   more    to    be   done    with    the    so-called    "  Devonian "    rocks. 
(rO(l\vin-Aust(.'n    regards    some    of  them    at  least   as   the   southern 
e^iuivah-nt  (separated  by  an  old  land-barrier)  of  the  Upper  Silurian  ; 
and  in  Bohemia  '•  Devonian  "  and  l/j)per  Silurian  fossils  are  said  to  be 
commingled.      Shall  we  have  to  fall  ba(!k  on  the  great  "Kohlen- 
IVriode  "  of  Broun,  or  will  both  *'  Devonian  "  and  Upper  Silurian 
hold  their  own  after  all ;  the  latter  because  it  clearlv  underlies  the 
p-eat  (^irboniferous  Limestone,  the  former  l)ec<'iuse  the  Limestones 
of  Plymouth,  etc.,  are  unattached  in  Mr.  Jukes'  scheme?     At  all 
events  the  students  of  *'  llomotnxis  "  ma}'  work  ^vith  advantage  on 
these  palaeozoic  fields  :  where  Mr.  Kelly  (see  above),  ])uzzled  with 
their  rough  and  weedy  appearance,  began  picking  the  loose  atoue^  \ 
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and  Mr.  Jnkes  has  set  to  work,  draining  and  trenching,  determined 
to  get  the  truth  out  of  them. 


n. — QUABTEBLT  JOURNAL  OF  SciBNOE. 

rthe  January  number  of  this  Journal  there  is  an  interesting  paper 
by  Mr.  K.  E.  Alison  on  the  Peak  of  TenerifFe,  which  notices 
some  of  the  volcanic  phenomena  of  the  Island ;  it  is  illustrated  by 
two  chromo-lithographs.  There  is  also  a  note  by  Prof.  Bamsay  on 
the  recurrence  of  species  in  geological  formations,  in  reference  to 
some  remarks  by  Mr.  Jenkins  **  On  Strata  Identified  by  Organic 
Eemains,"  printed  in  the  previous  number.  Mr.  Jenkins  had  stated 
that  in  his  anniversary  address  to  the  Geological  Society  for  1863, 
Prof.  Bamsay  had  denied  a  recurrent  fauna  in  the  Silurian,  Devonian, 
and  Carbonilerous  formations  of  England  and  America ;  while  in  his 
address  for  1864  he  had  acknowledged  a  recurrent  fauna  in  the 
Lower  Oolite.  In  reply  to  this,  Prof.  Eamsay  states  that  by  the 
fauna  of  a  province  or  formation  is  meant  its  collective  species,  not  a 
small  per-centage  of  them.  In  the  case  mentioned,  that  forms 
living  during  the  Inferior  Oolite  period  had  migrated  during  the 
Fuller's  earth  sea,  and  returned  when  the  Great  Oolite  was  being 
deposited.  Only  about  eighteen  or  twenty  per  cent,  of  the  Inferior 
Oolite  species  were  recurrent.  Prof.  Eamsay  adds  that  the  Oolitio 
sub-divisions  ought  not  to  be  compared  with  the  great  Silurian, 
Devonian,  and  Carboniferous  series,  each  of  which  contains  several 
groups  of  formations,  some  of  which  are  comparable  to  the  whole 
British  series  of  Oolites  together. 


III. — Beliquiae  Aquitanic-s:  :  being  Contributions  to  the  Abghjs- 

OLOGY    AND     PaUEONTOLOGY    OP    PeRIGORD    AND    THE    ADJOINING 

Provinces  of  Southern  France.  By  Edouard  Labtet  and 
Henry  Christy.  Part  I.  December  1865.  4to.,  pp.  16,  and  6 
plates.     London  :  H.  Bailliere. 

IT  is  with  a  somewhat  melancholy  pleasure  that  wo  look  on  the 
first  part  of  this  extremely  interesting  work,  which  presents  to 
us  some  of  the  results  of  a  new  Anglo-I^Vonch  Alliance,  as  full  of 
promise  for  science  as  any  ever  contracted.  It  is  sad  to  think  that 
our  countryman  (Mr.  Henry  Christy)  should  not  have  lived  to  see 
the  record  of  his  pcrseveiing  labour  published  ;  but  death  cut  short 
his  useful  career  on  the  4th  May,  1865.* 

We  are  glad  to  learn  that  M.  Lartet  intends  to  persevere  in 
carrying  out,  as  far  as  psssible,  the  original  intentions  of  Mr  Christy 
regarding  this  book;  and  that  M.  Penguilly  THaridon,  Mr.  John 
Evans,  F.B.S.,  Mr.  A.  W.  Franks,  Dir.  S.A.,  Mr.  W.  Tipping,  F.S.A., 
and  Professor  T.  Bupert  Jones,  F.G.S.,  have  promised  their  assist- 
ance :  that  the  last-named  gentleman  will  edit  the  work,  and  finally 
that  Mr.  Henry  Christy's  brothers  are  resolved  to  give  every  assist- 
ance in  producing  the  book  in  the  style  he  had  contemplated. 

J  See  ObitQATj  Notice  in  Gbol.  Mao.  yoI.  ii.,  p.  286* 
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Part  L  oontaiiiB  an  explanation  of  the  Geographical  position  of  the 
mcient  district  of  Aquitania,  and  the  physical  features  of  the  special 
district  of  Dordogne.  The  Caves  of  the  Yezere,  their  contents, 
mode  of  infilling,  and  relative  chronology. 

These  few  pages  contain  much  interesting  information,  in  addition 
to  the  explanation  of  six  very  effective  tinted  plates,  comprising 
illustrations  of  flint  cores  and  flakes,  lance-  and  spear-heads,  barbed 
instruments  formed  of  Reindeer-horns  (probably  used  as  harpoons 
for  spearing  fish),  and  lastly  a  plate  of  very  interesting  illustrations, 
earved  on  pieces  of  bone  and  horn,  representing  the  heads  of  Deer, 
Horses,  Bulls,  Fish,  etc.,  and  displaying  no  mean  amount  of  artistic 
feeling  in  their  execution.     We  shall  refer  to  this  work  again. 

IF. — Geology  and  History  ;  a  Popular  Exposition  op  all  that 
IS  KNOWN  or  the  Earth  and  its  Inhabitants  in  Pbe-IIistorio 
Times.  By  Bernard  von  Cotta  (Professor  of  Geology  at  the 
Academy  of  Mining,  Freiberg,  in  Saxony.)  Translated  by  B.  B. 
Noel.     1865.     pp.  84.    London :  Trubner  &  Co. 

rihis  little  book  we  have  a  succinct  account  of  the  evidences 
hitherto  discovered  and  recorded  of  the  early  traces  of  Man  on 
our  planet,  followed  by  observations  on  the  Darwinian  theory.  Dr. 
Cotta  remarks — "If  Darwin's  theory  is  correct,  it  must  lind  its 
confirmation  in  Qeology ;''  ho  therefore  adds  some  observations  on 
the  organic  remains  found  fossil  in  sedimentary  rocks.  We  fully 
tgree  with  the  author  when  he  cautions  us  (p.  64)  •*  that  it  will  not 
do  to  attribute  the  negative  evidence  in  rcj^ard  to  higher  orgjinisms 
in  the  older  formations  merely  to  accidtiit,  (or)  to  fortune  not 
kaving  yet  favoured  their  discovery,"  and  suggests  that,  "as  some 
of  them  are  just  as  well  suited  for  preservation  in  a  fossil  state  as  the 
lower,"  "  it  seems  but  natural  to  conclude  that  they  did  not  exist  at 
the  time  the  older  strata  were  formed."  But  when  (at  p.  69)  he 
asks  us  to  concur  with  him  that  "  the  strata  containing  recognizable 
organic  remains,  i.e.,  tlie  entire  series  of  recent  formations,  up  to 
the  Silm-ian  and  Cambrian,  represent  a  part  only,  at  the  most  the 
iaif,  of  the  time  that  the  Earth  has  been  inhabited  by  organized 
creatures,"  we  must  beg  to  demur.  If  fishes  do  occiu*  in  Silurian 
Strata  (p.  64),  they  are  but  represented  by  Iraf^meiitary  remains  in 
the  Upper  Silurian^  chiefly  from  the  Ludlow  bone-bod,  as  it  is  called, 
a  dejKjsit  largely  comi)osed  of  Crustacean  spines;  and  a  single 
example  from  the  the  Lower  Ludlow,  of  (Jhurch  Hill,  near  Leint- 
wardine,  Shropshire  (a  Pteraspis),  below  which,  in  age,  we  have 
73,000  feet,  or  considerably  more  than  half  the  entire  thickness  of 
fossiliferous  and  8e<limentary  deposits,  involving  a  sufticient  lapse  of 
time  (we  think)  for  all  the  lower  forms  of  life  to  appear  in  succession. 
Surely  we  need  not,  even  on  the  Darwinian  theory,  ask  for  another 
life-period,  equal  to  that  actually  known,  and  represented  by  about 
24  miles  in  tldckness  of  stratified  deposits. 

We  cannot  conclude  this  notice  without  remarking  that  there  is 
much  more  useful  information  in  this  book,  small  as  it  i«,  than  in 
many  a  more  pretentious  volume. 
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v.— The  BiEsorBOES  of  Califobkia:    Gohprisinq  Agbicultubx, 
Mining,  Geography,  Climate,  Commerce,  etc.,  and  the  Past 
AND  Future  Development  of  the  State.    By  John  S.  Hittell.. 
Second  Edition.    With  an  Appendix  on  Oregon  and  Wasbington 
Territoiy.     1866.     8vo.,  pp.  494.     London  :  Trubner  &  Co. 

PERHAPS  no  country  in  the  world  has  risen  in  importance  in  so- 
brief  a  space  of  time,  or  obtained  for  itself  so  mnch  notoriety, 
as  California.  Before  1846  California  was  held  under  grants  from 
Mexico  by  about  800  rancheros,  or  grazing  farmers,  oocupjring  on  an 
average  12,000  acres  each ;  but  suddenly,  by  the  greatest  immigra- 
tion ever  witnessed  in  modem  times, — its  population,  which  in  1848 
did  not  exceed  15,000,  in  1860  attained  a  total  of  more  than  380,000, 
325,000  of  whom  were  emigrants  or  miners,  composed  of  Americani^ 
Irish,  Germans,  Canadians,  Britons,  and  a  misceUaneous  assemblage 
&om  all  countries  of  the  earth.  It  will  not  seem  so  astonishing 
that  this  distant  country  should  have  attracted  so  many  settlerB, 
when  we  state,  upon  the  authority  of  Mr.  Hittell,  that  the  yield  of 
gold  alone,  in  1848,  and  the  twelve  years  which  followed,  amounted 
in  the  aggregate  to  700,000,000  dols.  But  the  resources  of  Cali- 
fornia are  not  confined  to  Gold-mines,  valuable  as  these  are. 
California  possesses  mines  of  Silver,  Quicksilver,  and  Copper  ore, 
whilst  Platinimi,  Iridiimi,  and  Osmium  are  also  obtained  associated 
with  the  Gold.  The  general  Geological  structure  of  California  is 
Pala30zoic.  TheP  scarcity  of  stratified  rocks  is  plainly  discernible^ 
only  Primary,  Eruptive,  and  Metamorphic  Rocks  make  such  steop 
hill-sides.  Many  other  rocks  beside  Granite  api)ear  in  irregularly 
distributed  patches,  such  as  Basalt,  Lava,  Trap,  and  Trachyte.  Some 
very  remarkable  hills  of  Basalt,  called  "Table  Mountains,"  are 
found  in  the  Sierra  Nevada.  A  Tertiary  Sandstone,  some  of  which 
is  metamorphic,  underlies  the  valleys  of  the  Sacramento,  the  San 
Joaquin,  and  the  coast,  and  is  seen  in  the  Coast  Mountains,  the  Great 
Basin,  and  Colorado  Desert.  Granite  occupies  all  the  higher  portions 
of  the  mountainous  districts,  the  Great  Basin,  and  the  borders  of  the 
Colorado.  No  other  country  comprises  within  so  small  a  space, 
scenery  so  various,  or  so  strongly  marked.  "  Moimtains  the  most 
steep,  barren,  and  rugged ;  valleys  the  most  fertile  and  beautiful ; 
deserts  the  most  sterile  ;  spacious  bays,  magnificent  rivers,  un- 
paralleled waterfalls,  picturesque  lakes,  extensive  marshes,  broad 
prairies,  and  dense  forests, — all  these  are  hers."  The  author  gives 
us  descriptions  of  the  Chorography  (physical  geography),  Climate, 
Geology,  Scenery,  Botany,  Zoology,  A^culture,  Mining  and  other 
branches  of  industry,  Constitution,  and  Society  of  Caltfomia.  To 
those  desirous  to  obtain  a  knowledge  of  this  interesting  country  we 
cannot  recommend  a  more  suitable  work. 


KrE:poE»TS  JLisriD  :PE,ocEEiDi2sra-s. 


Geological  Society  op  London. — I.  December  20,  1865. — Sir 
Charles  LyeU,  Bart.,  in  the  Chair. — The  following  communication 
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WM  reed : — "  On  the  (Conditions  of  the  Deposition  of  Coal,  mord 
especially  as  illnstrated  by  the  Coal  Formation  of  Nova-Scotia  and 
JTew  Brunswick."    By  J.  W.  Dawson,  LL.D.,  F.R.S.,  F.G.S. 

In  several  former  papers  Dr.  Dawson  has  endeavoured  to  illustrate 
the  arrangement  of  tlie  Carboniferous  rocks  of  Nova  Scotia,  and  to 
direct  attention  to  their  organic  remains,  the  structures  found  in  the 
coal,  and  the  evidence  which  they  afford  as  to  the  mode  of  accumula* 
don  of  that  mineral.  In  this  paper  the  author  summed  up  and 
completed  his  researches,  adding  some  new  facts  resulting  from  the 
study  of  the  microscopic  structure  of  more  than  seventy  beds  of  coal 
oocorring  in  the  South  Joggins  section,  and  of  the  fossil  plants 
associated  with  them. 

Some  general  considerations  relating  to  the  physical  conditions  of 
the  Carboniferous  period  in  Nova  Scotia  were  first  given,  the  author 
dividing  the  strata  representing  that  period  into  (1)  the  Upper  Coal- 
formation,  (2)  the  Middle  Coal-formation,  (3)  the  "Millstone-grit" 
formation,  (A)  the  Lower  Carboniferous  marine-formation,  and  (5), 
the  Lower  Ca!rboniferous  Coal-measures,  describing  the  characters  of 
these  divisions  in  detail,  and  giving  a  sketch  of  the  physical  condi- 
tions which  prevailed  during  their  deposition.  He  was  of  opinion 
that  we  must  regard  each  of  the  above-mentioned  divisions  as  the 
evidence  of  a  period  presenting  during  its  whole  continuance  the 
diversified  conditions  of  land  and  water,  with  their  appropriate 
inhabitants,  and  as  forming  a  geological  cycle  in  which  such  con- 
ditions were  to  a  certain  extent  succeBsive. 

As  in  previous  publications,  bo  in  this.  Dr.  Dawson  cont(?ndcd  that 
the  occurrence  of  Stlgmarta  nndcr  nearly  every  bed  of  coal  proves 
beyond  question  that  the  material  of  the  coal  was  accumulated  by 
growth  in  mVu,  while  the  chanicter  of  the  inter\'ening  strata  proves 
the  abundant  transport  of  mud  and  Kmd  by  water  ;  in  other  words, 
the  conditions  implied  are  Buch  as  i)revail  in  the  swampy  deltas  of 
great  rivers.  He  idso  stated  that  the  coal  consists  principally  of  the 
flattened  bark  of  sigillaroid  and  other  trees,  mixed  with  leaves  of 
ferns,  Cordaites,  etc.,  and  other  herbaceous  debris ;  and  that  the 
Cftnnel  Coal  and  Earthy  Bitumen  are  of  the  nature  of  the  fine  vegetable 
mud  which  accumulates  in  the  ponds  and  shallow  lakes  of  modem 
swamps. 

In  tlie  succeediuij^  jx)rtions  of  the  paper  the  author  jj^ave  details  of 
the  chanicter  and  contents  of  the  several  beds  of  coal  in  the  Jopcgins 
si'ction,  arran^^ed  in  thr  order  of  Sir  AV.  E.  Loj2jan's  sectional  list, 
and  made  some  remarks  on  the  genera  of  animals  and  plants,  whose 
remains  occur  in  the  coal,  £uid  on  their  evidence  as  to  the  mode  of  its 
accumulation. 

llie  following  objects  were  exhibited : — A  new  Form  of  (Gonio- 
meter ;  exhibited  and  exi)lained  by  Prof.  N.  S.  Maskelyne,  M.A., 
F.G.S.  Bone  from  a  Peat-bed  near  Wareham,  Dorsetshire  ;  exhibited 
by  the  Rev.  J.  II.  Austen,  M.A.,  F.G.S.  Fossils  from  Trinidad  and 
Angiiilla  ;  exhibit<id  by  K.  Lechmcre  Guppy,  Esq. 

n. — January  10,  1866. — W.  J.  Hamilton,  Esq.,  President,  in  the 
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Ohair.  The  following  oommimicationB  were  read: — 1.  ''On  the 
Origin  and  Miorosoopic  Stnioture  of  the  so-called  Eozoonal-Ser- 
pentine."  By  Prof.  W.  King  and  Dr.  T.  H.  Kowney.  Communicated 
by  Sir  R.  I.  Murchison,  Bart.,  F.R.S.,  F.G.S. 

Taking  the  Granville  Rock  as  its  type,  ''  Eozoonal  Serpentine  '* 
was  defined  by  the  authors  to  consist  essentially  of  variously  formed 
granules  of  Chrysotile,  or  some  other  allied  mineral,  imbedded  in,  or 
intermixed  with,  Calcite.  Although  differing  from  the  type  in  some 
respects,  the  varieties  of  Serpentine  which  they  have  examined  from 
Connemara,  Donegal,  the  Isle  of  Skye,  India,  Bavaria,  and  the  State 
of  Delaware,  are  considered  as  belonging  to  the  same  section.  The 
Serpentine  from  Cornwall,  the  Isle  of  Anglesea,  and  Saxony,  which 
appears  to  be  devoid  of  "  Eozoonal "  structure,  they  were  disposed 
to  look  upon,  but  with  considerable  doubt,  as  an  eruptive  rock.  The 
authors  stated  their  conviction  that  every  one  of  the  presumed  or- 
ganic structures  of  "  Eozo5nal "  Serpentine  is  purely  and  primarily 
mineral  or  crystalline.  The  "skeleton"  they  held  to  be  identical 
with  the  calcareous  matrix  of  certain  minerals,  notably  Chondrodite, 
Pargasite,  etc.  They  adduced  various  considerations  and  evidence 
to  show  that  the  "  proper  wall "  cannot  have  resulted  from 
pseudopodial  tubulation;  and,  instead  of  being  an  independent 
structure,  in  their  opinion  it  is  no  more  than  the  surface-portion  of 
the  granules  of  Chrysotile  crystallized  into  an  asbestiform  layer. 
The  dendritic  and  other  forms,  considered  to  represent  the  "  canal 
system,"  were  shown  to  be  tufts  of  Metaxite,  or  some  other  allied 
variety  of  Chrysotile ;  while  the  resemblance  they  bear  to  some 
which  are  common  in  crystalline  limestones,  also  their  identity  to 
the  imbedded  crystallizations  of  native  silver,  moss  agates,  etc.,  and 
the  total  dissimilarity  between  them  and  the  foraminiferal  structures 
with  which  they  have  been  homologued,  are  points  which  the  authors 
held  to  be  conclusively  fatal  to  the  view  which  contends  for  such 
forms  being  of  organic  origin ;  in  their  opinion  they  are  no  more 
than  imbedded  "  imitative  "  crystallizations.  What  have  been  taken 
for  "  Stolons,"  they  were  convinced  are  for  the  most  parts  crystals  of 
Pyrosclerite.  The  "  chamber  casts  "  were  considered  to  be  identically 
represented  among  both  minerals  and  rocks, — in  the  former  by  the 
grains  of  Chondrodite,  Pyrallolite,  Pargasite,  etc.,  and  in  the  latter 
by  the  segmented  kernels  of  Native  Copper,  Zeolites,  etc.,  in  eruptive 
rocks;  also  by  the  remarkable  botryoidal  and  other  shapes  which 
occur  in  the  Permian  Limestone  of  Durham.  The  authors  concluded 
by  offering  it  as  their  opinion  that  "  Eozoonal  "  Serpentine  is  a 
metamorphic  rock ;  and  they  threw  out  the  suggestion  that  it  may  in 
many  cases  have  also  undergone  a  pseudo-morphic  change,  that  is,  it 
may  have  been  converted  from  a  gneissoid  calcareous  diorite  by 
chemical  introductions  or  eliminations. 

2.  '•  Supplemental  Notes  on  the  Structure  and  Affinities  of  EozoOn 
Canadense:'     By  W.  B.  Carpenter,  M.D.,  F.Ii.S.,  F.G.S. 

In  this  paper  Dr.  Carpenter  stated  that  a  recent  silicious  cast  of 
Amphistegina  from  the  Australian  coast  exhibited  a  perfect  representa- 
tion of  the  "  asbestiform  layer  "  which  the  author  described  in  his 
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fefmer  oommnnication  on  the  stracture  of  Eozodn^  and  which  led  him 

to  infer  the  Nommuline  affinities  of  that  ancient  Foraminifcr, — a 

determination  which  has  since  been  confirmed  by  Dr.  Dawson.    This 

"  asbestiform  layer  "  was  then  shown  to  exhibit  in  Eozo&n  a  series  of 

lemarkable  variations,  which  can  bo  closely  paralleled  by  those  which 

exist  in  the  course  of  the  tubuli  in  the  shells  of  existing  Nummuline 

Foraminifera,  and  to  be  associated  with  a  structure  exactly  similar 

to  the  lacunar  spaces  intervening  between  the  outside  of  the  proper 

walls   of  the  chambers  and  the  intermediate   skeleton,  by  which 

they  become  overgrown,  formerly  inferred  by  the  author  to  exist  in 

Calcarinck. 

Dr.  Carpenter  then  combated  the  opinion  advanced  by  Professor 
King  and  Dr.  Rowney  in  the  preceding  paper,  and  stated  that  even 
if  the  remarkable  dendritic  passages  hollowed  out  in  the  calcareous 
layers,  and  the  arrangement  of  the  minerals  in  the  Eozoic  lime- 
stone, ooold  be  accounted  for  by  inorganic  agencies,  there  still  re- 
mains the  Nummuline  structure  of  the  chamber  walls,  to  which,  the 
aathor  asserts,  no  parallel  can  be  shown  in  any  undoubted  mineral 
product. 

In  conclusion,  the  author  stated  that  he  had  recently  detected 
Eozo&n  in  a  specimen  of  Ophicalcite  from  Cesha  Lipa  in  Bohemia,  in 
a  specimen  of  gneiss  from  near  Moldau,  and  in  a  specimen  of 
serpentinous  limestone  sent  to  Sir  Charles  Lyell  by  Dr.  Gumbel,  of 
Bavaria. 

The  following  specimens  were  exhibited : — Serpentines  from 
Canada  and  Conneraiira ;  exhibited  by  Prof.  T.  Rupert  Jones,  F.G.S. 

Liverpool  Geological  Society. — I.  October  10,  1865. — Tlio 
following  papers  were  read: — "  On  a  Wooden  Implement  found  in 
Bidstrin  Moss."  By  Dr.  Rickotts. — *•  Notes  on  a  recc^nt  P]arthquake  in 
the  Neighbourhood  of  Ulverston.  February  25,  1865."  By  R.  A. 
Eskrigge,  Esq.,  F.G.S. 

The  author  read  a  letter  from  Mr.  John  Bolton,  published  in  tlie 
Ulverston  newspa})cr,  and  commented  thereon.  The  effects  of  the 
earthquake  were  felt  over  a  very  limited  area,  at  Kanipsidc,  only 
seven  miles  in  extent.  The  shock  was  Jicconipanied  by  the  outburst 
of  sevei*al  hundred  sprinjj^s  of  water  on  the  shore,  and  many  lionses 
were  so  damaged  as  to  require  to  be  taken  down. 

II. — November  14,  1865. — The  President  (Henry  Duekwoiih, 
Esq.,  F.L.S.,  F.G.S.)  delivered  "  Tlio  Opening  Address  of  tlie 
Session."'  lie  gave  a  general  resume  of  the  progress  of  Geolopy 
during  the  last  few  years,  and  referred  at  considerable  length  to  all 
the  recent  discoveries  that  have  been  made.  The  most  important 
works  that  have  been  lately  publislied  were  also  noticed,  with  the 
proceedings  of  Societies,  and  the  progress  of  the  Geological  Survey. 
At  the  conclusion  of  the  address  a  cordial  vote  of  thanks  was  passed 
unanimouslv. 

Mr.  Geokge  H.  Morton,  F.G.S.,  the  Honorary  Secretary  of  the 

VOL.  III. — XO,  XX.  ^ 
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Society,  read  a  paper  ''  On  the  PoBition  of  the  Public  Wells  for  the 
Supply  of  Water  in  ihe  Neighbourhood  of  LiverpooL"  The  intro- 
ductory portion  of  the  paper  referred  to  the  conditions  under  which 
water  exists  in  the  rocks  beneath  the  surface,  with  especial  reference 
to  the  Triassio  strata  around  Liverpool,  which  yield  an  abundance  of 
pure  water.  The  author  described,  by  means  of  diagrams,  the  way 
in  which  water  sinks  through  porous  strata,  and  accumulates  so  as 
to  form  great  subterranean  reservoirs,  that  overflow  into  the  ocean 
above  the  tidal  range.  He  also  explained  the  means  employed  to 
raise  it  to  the  surface. 

Whatever  opinion  may  be  entertained  regarding  the  great  porosity 
of  the  Triassic  strata,  and  their  universally  containing  large 
quantities  of  water,  the  intimate  connection  of  the  f&idts  and 
subdivisions  of  the  rocks  must  of  necessity  always  have  an  important 
bearing  on  any  attempt  to  obtain  it  by  artificial  means.  Sections 
through  the  strata,  showing  the  position  of  the  wells,  indicate  how 
far  these  petrological  conditions  have  been  studied,  while  the 
quantity  of  water  ultimately  obtained  must  tend  to  show  the  value 
of  such  considerations  in  selecting  the  site  of  any  future  well.  To 
the  Geologist,  the  examination  of  the  respective  sections,  with  the 
position  of  the  various  public  wells  indicated  thereon,  is  of  sufficient 
interest,  without  any  application  to  the  water  supply  of  the  district 
From  data  in  his  possession,  it  appeared  that  the  well  at  Green-lane 
was  the  last  that  was  sunk  (1845-6),  and  that  it  was  completed 
eight  years  before  the  Geological  Survey  of  the  district,  and  several 
years  before  Mr.  Edward  Hull,  F.G.S.,  had  described  the  succession 
of  the  Triassic  rocks  of  Cheshire.  In  1845  the  order  of  the 
stratification  in  this  district  was  unknown,  the  occurrence  of  the 
most  important  faults  imsuspected,  and  the  supposed  position  of  the 
beds  so  confused,  that  beyond  the  mere  dip  of  the  strata,  and  the 
contour  of  the  surface,  there  was  nothing  to  guide  the  engineer  in 
selecting  a  proper  site  for  a  well.  The  whole  of  the  strata  around 
Liverpool  was  considered  to  be  the  Bunter  Sandstone,  and  it  was 
said  to  consist  of  three  subdivisions, — the  Lower  Red,  the  Middle 
Yellow,  and  the  Upper  Red, — and  the  district  was  said  to  be  broken 
up  by  a  network  of  fractures  and  dislocations  at  right  angles  to  each 
other.  Later  investigations,  principally  by  Mr.  Hull,  proved  the 
opinions  then  held  to  be  very  incorrect.  On  consulting  the  Geo- 
logical Maps  of  the  Government  Geological  Survey,  and  several 
sections  published  more  recently  by  the  author,  we  find,  that  instead 
of  the  whole  of  the  sandstone  in  the  neighbourhood  belongingto  the 
Bunter,  a  part  belongs  to  the  Keuper  formation,  and  that  the  Yellow 
Sandstone  of  the  latter  constitutes  a  higher  portion  of  the  series  than 
the  Red  beds  of  the  Bunter,  instead  of  being  a  central  band  or  sub- 
division. Besides  this  great  error,  there  was  then  entire  ignorance 
of  every  important  fault  in  the  district  bounded  by  the  Trias  on  both 
sides.  A  regular  succession  of  the  strata  was  supposed  to  occur 
where  nothing  of  the  kind  exists,  and  there  was  no  suspicion  of  the 
great  dislocations  which  traverse  the  district  from  north  to  south. 
Under  these  circumstances,  it  was  by  mere  chance  if  a  well  was 
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8imk  in  a  proper  site,  although  no  blame  can  be  attached  now  to 
individuals  who,  no  doubt,  did  their  best  under  the  circumstances. 

The  author  then  exhibited  sections  of  the  strata  at  Green-lane, 
T^dsor,  and  Beetle,  and  described  the  general  dip  of  the  strata  as 
being  towards  the  east,  with  great  faults  at  intervals  of  a  mile  or 
two.  The  Green-lane  well  was  indicated  upon  a  section  as  being  a 
little  to  the  west  of  one  of  these  great  faults,  with  the  strata  dipping 
to  the  fJGiult,  and  cropping  out  to  the  west,  in*  which  direction,  and 
eonsiderably  to  the  north  and  south,  no  other  fault  was  known  to 
exist.  Several  reasons  were  given  to  prove  that  this  well  was  in  the 
best  possible  situation.  The  yield  is  3,000,000  gallons  daily,  almost 
equal  to  that  of  all  the  other  wells  put  together.  The  sections  of 
the  strata  in  which  the  Windsor  and  Bootle  wells  occur,  show  the 
wells  to  be  differently  placed.  They  are  situated  on  the  eastern 
sides  of  faults,  with  the  strata  dipping  to  the  east ;  and  as  the  Bootle 
well  is  nearer  the  fault  than  the  Windsor  well,  the  quantity  of 
water  obtained  is  less.  The  site  of  the  wells  in  the  town  does  not 
leem  to  have  been  selected  according  to  any  definite  rule.  Mr. 
Morton  quoted  the  opinion  of  Mr.  Cunningham  and  Mr.  Hull  with 
regard  to  the  passage  of  water  through  faults,  and  stated  his  own 
opinion  to  be  that,  though  water  would  find  its  way  tlirough  them, 
they  certainly  presented  a  great  hindrance  to  its  doing  so,  and 
considered  the  site  of  a  well  should  generally  be  on  the  downthrow 
Bide  of  a  fault,  when  the  inclination  of  the  strata  would  be  towards 
it ;  and  concluded  that  the  Groen-lane  well  is  the  only  one  belong- 
ing to  the  Corporation  that  is  in  a  proper  situation  ;  that  the  supply 
of  water  might  be  largely  increased  by  sinking  from  one  to  three 
additional  wells ;  and  that  the  neighbourhood  of  Childwall  or 
Woolton  would  bo  a  desirable  locality  for  one  of  them. 

in. — December  12, 1865. — The  following  paper  was  read  : — "On 
Granite  and  other  Metamoqihic  Rocks."    By  Mr.  G.  H.  Morton,  F.G.S. 

The  author  favoured  the  igneous  origin  of  Granite,  but  considered 
it  to  have  been  subsequently  altered  by  metamorphic  action.  With 
regard  to  the  occurrence  of  stratified  Granite  and  Gneiss,  as  at 
Malvern,  St.  David's,  etc.,  he  stated  that  a  Sandstone,  containing  the 
necessary  element, — Silica,  Alumina,  Magnesia,  Lime,  Potiish,  etc., 
— would,  in  certain  cases,  form  a  rock  exactly  resemljling  tho 
crystalline  strata  referred  to.  Schistose  rocks  are  no  doubt  altered 
shales  and  slates,  and  they  consequently  retained  the  original  laminae 
of  the  rock.  Sandstone  ]>oing  coarser,  formed  Gneiss ;  and,  if  it  did 
not  possess  any  lamination,  it  is  improbable  that  metamoq>hiRm 
would  cause  foliation  of  the  new  minerals,  and  consequently  a  rock 
like  Granite  would  result ;  but  it  would  be  a  bed<le(l-rock,  and  of 
aqueous  origin.  Tho  author  showed  specimens  of  Sandstones  that 
possess  little  or  no  lamination,  and  considered  that  such  kinds 
accounted  for  tho  orip^n  of  bods  of  Granite,  or  Syenite,  which  under 
such  conditions,  should  be  called  Gneiss ;  and  referred  to  Professor 
Jukes'  statement  that  Granite  and  Gneiss  cannot  be  always  identified 
by  hand -specimens,  observation  in  the  field  being  neccsaorj. 
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IV. — January  9,  1866. — The  following  papers  were  read:— 
"Notice  of  a  Submarine  Forest-bed  at  Rhos,  near  Colwyn,  North 
Wales."  By  Mr.  H.  F.  Hall,  F.G.S.— "  Introductory  Remarks  on 
the  Geology  of  the  Country  between  the  Vale  of  Clwyd  and  the 
River  Dee."    By  Mr.  G.  H.  Morton,  F.G.S. 

This  communication  was  but  an  introduction  to  the  subject,  which 
is  now-  engaging  the  author's  attention.  The  physical  features, 
formations  developed,  and  mineral  resources  of  the  district  were 
referred  to ;  but  the  chief  interest  was  stated  to  arise  from  the  great 
development  of  the  Coal-measures  to  the  N.E.  of  the  Mountain 
Limestone  ridge  along  the  Bee,  while  to  the  S.W.  they  are  absent 
altogether,  the  Limestone  resting  upon  Silurian  rocks.  With  regard 
to  the  Mountain  Limestone  of  the  Vale  of  Clwyd,  the  author  was 
satisfied  that  it  suffered  great  denudation  before  the  Permian  and 
Triassic  rocks  were  deposited.  In  the  neighbourhood  of  Holywell, 
the  upper  beds  of  the  Limestone  are  mostly  black  ;  but  at  the  depth 
of  500  feet  from  the  summit,  the  adits  of  a  mine^e  driven  through 
white  Limestone,  which  lower  strata  crop  out  to  the  surface  at 
Caerwys,  and  many  patches  remain  on  both  sides  of  the  vale  of 
Clwyd :  that  the  upper  dark  portion  has  been  denuded  is  the  only 
reasonable  conclusion  that  any  geologist  can  arrive  at.  The  author 
concluded  by  advising  the  members  of  the  society  to  examine  this 
very  instructive  district  so  near  home,  and  replete  with  such  great 
interest. 


coie.i^Es:poisriDEisrcE!. 

THE  RECENT  DISCOVERY  OF  FOSSIL  REPTILES  IN  THE  COAL  OF 

THE  SOUTH  OF  IRELAND. 

To  the  Editor  of  the  Geological  Magazine. 

Sir, — It  would  appear  from  Mr.  Etheridge's  notice  of  the  discovery 
of  Labyrinthodont  Reptiles  in  the  Coal-measures  of  Ireland,  in  the  last 
number  of  the  Geological  Magazine  (p.  4),  that  their  Sauro- 
Batrachian  character  had  not  been  detected  by  any  person  before 
Professor  Huxley's  visit  to  Dublin  in  the  latter  part  of  last  November. 

Such,  however,  is  not  the  case.  The  first  specimens  were  collected 
by  Mr.  W.  B.  Brownrigg,  and  submitted  to  me  for  examination ; 
they  were  afterwards  exhibited  by  that  gentleman  at  the  meeting  of 
the  Royal  Geological  Society  of  Ireland  on  June  14  of  last  year.  I 
was  not  present  on  that  occasion;  but  at  a  subsequent  meeting, 
held  on  November  8,  other  specimens  collected  by  Mr.  John  Edge 
and  Mr.  H.  P.  Wall,  and  presented  by  those  gentlemen  to  the 
Museum  of  Trinity  College,  were  brought  before  the  meeting,  and 
at  the  discussion  which  followed  the  reading  of  Mr.  Wall's  paper,  I 
distinctly  stated  my  opinion  that  the  majority  of  the  fossils  then 
collected  were  the  remains  of  Air-breatiiing  Reptiles  of  Sauro- 
Batrachian  type,  some  of  the  forms  appearing  to  resemble  Archego- 
sauruSf  one  of  the  Labyrinthodonts, 

The  very  perfect  specimen  procured  by  Mr.  Charles  Galvan,* — 

'  Incorrectij  spelt  GalUm  in  Mr.  Etheridge's  notice  of  these  foesiU. 
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tne  of  the  Possil  Collectors  of  the  Greologioal  Sarvey  of  Ireland, — 
(since  named  by  Professor  Huxloy  Keraterpeton  Odlvani),  was,  at  the 
same  meeting,  for  the  first  time,  brought  before  the  Society  by  me, 
•n  which  occasion  I  alluded  to  it  as  being  a  form  of  lizard,  allied 
to  Apateon  pedestrisy  of  H.  von  Meyer,  a  fossil  reptile,  which 
Professor  Goldfuss,  of  Bonn,  afterwards  included  in  his  genus 
Arckegosaums,  stating  also  that  these  interesting  Keptilian  remains 
appeared  to  me  to  be  comparable  with  those  described  as  occurring 
in  the  Coal-field  of  Saarbriick,  between  Strasburg  and  Treves. 
These  fossil  reptiles  were  accompanied  by  fish,  of  which  I  had 
previously  identified  the  following  species  : — Megalichthys  Hibberti, 
Sohptychiua  Portloeki,  and  spines  of  Cryracanthus  formosus  or  tubercu- 
laHu  (the  two  latter  being  probably  identical). 

My  opinion  was  asked  and  freely  given  on  these  fossils,  both  to 
Kr.  Brownrigg  and  others,  and  a  list  of  the  associated  plants  and 
fish  then  collected  was  supplied  by  me  to  that  gentleman  before 
the  meeting  in  June  of  last  year,  which  he  duly  acknowledged.  I 
was  also  requested  to  examine  the  fossils  collected  by  Mr.  Wall  and 
Mr.  Edge,  and  gave  my  opinion  upon  them,  which  was  eilso  acknow- 
ledged at  the  meeting  of  the  Society  of  November  8.  It  was  difficult, 
however,  to  offer  more  than  a  conjectural  opinion  as  to  the  precise 
character  of  several  of  the  fossils  in  that  early  stage  of  the  collec- 
tion; though,  from  the  additional  specimens  since  collected,  these 
difficulties  were  cleared  up,  some  of  them  proving  to  be  new  forms, 
and  others  serving  to  elucidate  those  which  were  before  obscure. 

Professor  Huxley  has  since,  in  conjunction  with  Dr.  E.  P.  Wright, 
read  a  i)ai)er  on  these  fossils  before  the  Royal  Irish  Academy ;  and 
as  the  part  I  took  in  first  pointing  out  their  true  character  was  not 
alluded  to  on  that  occasion,  I  consider  myself  justified  in  stating  the 
facts  as  tliey  occurred- 

As  the  concluding  paragraph  of  Mr.  Ethridge's  notice  of  this 
imix)rtant  addition  to  the  fauna  of  the  Coal  period  may  induce  the 
belief  that  the  remains  of  such  forms  of  Reptilia  in  the  tnie  Coal  are 
of  unusual  occurrence  in  that  formation,  it  may  be  useful  to  cite  the 
principal  instances  extant  of  the  discovery  of  such  fossils,  according 
to  the  date  of  their  publication.  We  find  then,  (quoting  Sir  C. 
LycU,*  that  as  early  as  1844,  II.  von  Meyer  described  the  Apateon 
[H-dentrU  as  the  first  skeleton  of  a  true  lleptile  from  the  Coal  of 
Miinsterappel,  in  lihenish  Bavaria^ 

Three  years  later,  in  1847,  Professor  Von  Dechen  found  in  the  Coal- 
field of  Stiarbriick  the  skeletons  of  tlireo  distinct  species  of  air- 
breathing  Reptiles,  described  by  Professor  Goldfuss  under  the  name 
of  ArckegosauruSf  a  form  of  reptile  which  he  considered  to  be  trans- 
itional between  the  fish-like  Batrachians  and  Lizards. 

Since  then,  in  our  own  coimtry,  Professor  Owen  has  given,  in  the 
Quarterly  Journal  of  the  Geological  Society,  vol.  ix.  (1853),  p.  67, 

*  Manual  of  Elementary  Geology  (1855),  p.  400. 

-  Herman  Ton  Meyer,  Apateon  pedestris^  aus  der  Steinkohlen  formation  von 
Miinsterappel,  in  Leonhard  and  Bronn  Ncues  Jahrb,  1844,  p.  336,  and  Palconto- 
gxaphica  Bd.  1,  Lief.  4,  1848,  p.  153,  154. 
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a  notioe  of  a  Batraohoid  fossil,  whicli  he  obsenred  in  liie  Earl  of> 
Enniskillen's  collection  (then  Lord  Cole),  from  British  Coal-ahale, 
the  exact  locality  from  which  it  was  obtained  being  donbtfnl,  but 
probably  from  Carluke,  in  Lanarkshire,  named  by  him  ParabairaMmf 
Colei;  and  in  the  same  volume  Dendrerpekm  AeadiaiMtm  (Wyman  and 
Owen)  is  described  from  the  Coal-shale  of  Nova  Scotia. 

Li  January  1864  (Journ.  Okol.  Soo.,  vol.  x.,  p.  207),  Profenor 
Owen  described  under  the  name  of  Baphetes  pUmeqps,  a  Sanroid 
Batrachian  of  the  family  Labyrinthodontia,  from  the  Fictou  Coal  of 
Nova  Scotia ;  and  in  March  1857,  Professor  Wyman,  in  the  American 
Journal  of  Science  and  Art,  describes  a  species  of  Bameq^  found 
in  Cannel  Coal  at  Yellow  Creek,  Ohio,  United  States. 

Other  Heptilian  remains,  amongst  them  Hylonamus  LytOi,  etc, 
found  with  terrestrial  moUusca,  and  an  insect  in  the  hollow  trunk  of 
an  erect  SigUlariay  from  the  same  Coal  formation,  and  a  new  species 
of  Dendrerpeton  are  alluded  to  in  vols.  16  (1860)  and  19  (186S), 
Quarterly  Journal  G^logical  Society,  by  Dr.  J.  W.  Dawson.  In  the 
same,  vol.  19  p.  56,  Professor  Huxley  describes  ArUhraeo9awruB 
RuaseUi,  a  Labyrinthodont  from  the  Lanarkshire  Coal  field.  Lastly, 
Professor  Owen  described  a  new  genus  of  air-breathing  reptiles  from 
the  Coal  Measures  of  Llantrissent,  Glamorganshire,  discovered  by 
Mr.  John  E.  Lee,  F.G.S.,  of  Caerleon,  which  he  named  AnthrdkerpeUm 
erassosteum,  in  the  Gkologioal  Maoaziks,  vol  ii.,  p.  6,  pi.  L  and  IL 

It  will  be  seen,  therefore,  that  in  accordance  with  the  progress  of 
PalaK)ntological  knowledge  during  the  period  of  the  Coal  formation 
in  Ireland,  we  have  further  confirmation  only  of  what  was  previously 
known  as  to  the  existence  of  a  peculiar  group  of  Beptiles  adapted  to 
the  conditions  of  living  in  marshes,  or  amidst  the  vegetation  of  a 
humid  climate,  such  as  the  Flora  of  the  Coal  period  discloses  to  us, 
consisting  of  large  succulent  Arboreal  Plants  and  Ferns,  accompanied 
by  Sauroid  Fishes  and  amphibian  Beptiles. 

At  a  subsequent  period,  we  find  a  distinct  type  of  Labyrinthodonts 
come  into  being,  adapted  for  a  less  aqueous  existence,  represented 
by  the  Labyrinthodon  (»r  Mastodonsaums  of  the  Trias  or  New  Bed 
Sandstone. 

We  see,  therefore,  that  the  laws  which  governed  the  creation  and 
distribution  of  Animals  and  Plants  in  Uie  past,  remain  still  the  same, 
each  being  adapted  to  its  peculiar  conditions  of  life  :  and,  remember- 
ing this  harmony  of  existence  as  displaying  the  perfection  of  wisdom 
in  the  Great  Cr^tor,  we  should  not  be  led  to  expect,  neither  do  we 
find,  any  departure  from  such  laws  in  these  records  of  the  past  which 
Palsdontological  discovery  discloses  to  us. — ^Very  truly  yours, 

William  Hxlliu  Bailt. 
Dttblut,  Jtantrj  !•,  18M. 

THE  EFFECTS  OF  WEATHERING   ON  KOCKS.» 
To  the  Editor  of  the  Gkolooioal  Maoazinx. 
Snt, — Some  kinds  of  rocks  waste  freely  tmder  the  influence  of 

^  See  the  Janiutry  number  of  the  Gboloqical  MAdAznrB,  p.  46« 
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atmospherio  agencies.  Various  Traps  weather  freely,  also  some  kinds 
of  Limestone ;  Granites  generally  waste,  more  especially  some  of  the 
Granite  Porphyries  and  Vein  Quartz,  which,  when  exposed,  usually 
split  up  and  crumble  away. 

If  thie  atmospheric  agencies  (that  is  Chemical  action,  the  Sun's  rays, 
Wmdy  ordinary  Frost,  Bain  and  Bivws)  have  formed  the  features 
of  this  country,  should  not  these  kinds  of  rocks  be  those  on  which 
they  acted  most  ?  I  should  answer  *'  Certainly ; "  but  this  is  not  the 
case.  The  plain  of  Limerick  is  diversified  by  Carriga,  Eidges,  and 
Docns,  most  of  which  are  composed  of  the  Traps  and  Ashes  that 
are  associated  with  the  Limestones  of  that  country.  These  Traps  and 
Ashes  weather  much  more  freely  than  the  Limestones ;  why,  there- 
fore are  the  hills  formed  of  Trappean  rocks  ?  Should  not  the  Lime- 
stones that  are  less  affected  by  the  atmospheric  agencies  be  found  in 
the  hills  and  the  Trappean  rocks  in  the  low  ground  ? 

Most  of  the  rocks  in  the  hills  that  occupy  the  north-west  part  of 
the  Oounty  of  Galway  are  dressed  and  scratched  by  Glacial  action, 
therefore  the  effects  of  weathering  since  that  period  can  be  well 
observed.  The  Schist  Quartzite  and  some  of  the  Gneiss  retain  Uie 
scratches  well,  but  the  scratches  are  rare  on  the  other  kinds  of  rock. 
From  this  we  see  that  the  Limestones,  Vein  Quartz,  Altered  Traps 
(Hornblende  roeky  Epidote,  Granite,  etc.),  and  Granites,  weather 
most,  and  therefore  ought  principally  to  have  been  eaten  away,  when 
the  features  of  the  country  were  being  formed  by  atmospheric 
influence.  This,  unfortunately  is  not  the  case,  as  in  most  of  the 
summits  of  the  hills  Granite  or  Altered  Traps  are  found.  Besides, 
associated  with  the  Quartzite  is  Vein  Quartz,  full  of  minute  joints, 
which  causes  it  to  break  up  with  each  winter's  frost,  while  the 
Quartzite  remains  intact ;  and  yet  when  the  features  of  the  country 
were  formed,  the  former  must  have  resisted  better  than  the  latter,  as 
the  Vein  Quartz  now  stands  out  in  marked  reefs  and  projecting 
courses. 

Tlie  Limestones  of  the  N.W.  of  the  County  of  Galway,  when 
exposed,  are  deeply  scored  by  the  atmospheric  agencies ;  and  as  they 
occur  frequently  in  the  large  valley  that  extends  from  Oughtorard  to 
Clifden  it  might  be  said — "  This  feature  is  duo  to  the  wasting  away 
of  the  Lime  rock."  However,  I  believe  their  occurrence  here  is 
purely  accidental,  as  the  Limestones  are  not  found  in  the  whole 
length  of  the  valley,  and  in  those  parts  of  it  where  they  do  occur, 
they  are  often  in  hummocks  above  the  associated  Gneiss  and  Schist. 
A  mass  of  Limestones  strike  across  the  hills  N.W.  of  Oughterard,  and 
if  the  existence  of  the  valley  just  mentioned  is  due  to  the  waste  of 
the  Lime-rocks,  then  Limestone  ought  also  to  have  wasted  away  and 
formed  another  valley.  Moreover,  on  the  north  slope  of  the  hills 
that  lie  south  of  the  Maum  branch  of  Lough  Corrib,  there  is  an 
isolated  boss  of  this  Limestone,  forming  a  well  marked  Carrig  on  the 
hill  side.  Ought  not  this  Lime-rock  to  have  disappeared  before  the 
surromiding  Gneiss  and  Schist  ? 

These  facts  which  I  have  mentioned,  and  that  seem  to  me  to  be 
against  atmospheric  agencies,  would  be  in  favour  of  marine  denuda- 
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tion  and  ice  action.  The  Trappean  rocks  of  the  County  Limerick 
are  naturally  harder  than  the  associated  Limestone,  therefore,  as  the 
land  rose,  and  came  under  the  influence  of  Marine  denudation,  the 
Limestones  would  have  been  much  more  rapidly  worn  away,  leaving 
the  Trappean  rocks  standingup  as  Skerries,  Carricks,  and  Garrickgeens ; 
j^d  also  when  the  country  was  covered  with  ice,  they  would  have 
resisted  its  grinding  action  much  more  than  the  Limestone.  Similar 
results  would  occur  in  the  hills  of  the  N.W.  of  the  County  Gralway,  as 
the  Granites  and  Altered  Traps  are  naturally  harder  than  the  Gneiss 
and  Schist,  and  the  Vein  Quartz  than  the  Quartzite.  Some  of  the 
Limestones  were  naturally  harder  than  the  Schist  and  Gneiss,  but 
not  all;  therefore  some  parts  of  it  project  above  the  other  rocks,  while 
other  parts  were  cut  away  equally  with  the  Gneiss  and  Schist. 

Yours  truly, 

G.  H.  EiNAHAN. 

OUGHTEBABD,  IrELAXD. 


ON  THE  DENUDATION  OF  SOUTH  AFRICA. 
To  the  Editor  of  tlie  Geological  Magazine. 

Sir, — ^That  part  of  the  interior  of  South  Africa  extending  firom  the 
eastern  slopes  of  the  Zwartebergen  and  Zuurbergen,  and  the  con- 
tinuous chain  of  hills  which  dies  out  on  the  sea-coast,  near  the  mouth 
of  the  Qualana  River,  to  beyond  the  Vaal  River,  and  from  Bean,  far 
west  to  some  undetermined  line  a  long  way  to  the  north  of  Faure- 
smith,  is  occupied  geologically  by  a  series  of  nearly  horizontal  beds 
of  hard  Sandstone,  Clays,  and  MarU,  intersected  by  numerous  dykes 
of  Greenstone,  Syenite,  and  Basalt.  These  strata  contain,  throughout 
their  whole  extent,  as  far  as  it  is  known  at  present,  numerous  bones 
of  Reptiles,  stems  of  Calamites,  leaves  of  Olossopterts  and  other  ferns ; 
shells  of  a  species  of  Iridina,  and  some  Fish  with  heterocercfid  tails 
have  been  found  at  Fort  Beaufort,  Spitzkop,  and  elsewhere.  All 
these  remains  concur  to  prove  that  Mr.  Bains*  conjecture  that  these 
beds  were  of  lacustrine  origin  is  correct.  No  fossil  of  any  kind, 
even  possibly  marine,  has  yet  been  found  in  them.  Professor  Owen 
inferred,  from  a  pretty  extensive  series  of  reptilian  bones  and  fish 
remains,  that  the  age  of  the  formation  corresponded  nearly  with  the 
Triassic  of  Europe. 

Now,  with  the  exception  of  a  few  beds  of  Recent  or  Tertiary  Lime- 
stones, where  the  Lacustrine  strata  reach  the  sea-coast,  there  is  no 
evidence  of  any  part  of  this  formation  having  been  covered  by  the 
sea  at  any  time  since  the  desiccation  of  the  lake  ;  and,  therefore,  it  is 
clear  that  the  denudation  which  the  coimtry  has  undergone  is  not 
due  to  marine  action.  It  may,  I  think,  be  safely  inferred,  that  had 
the  ocean  rested  upon  these  strata  sufficiently  long  to  produce  any 
serious  amount  of  denudation,  some  beds  of  rock,  containing  sea-shells, 
would  have  been  left.  The  action  of  Glaciers  may,  I  think,  be  left 
out  of  our  estimate  of  denuding  forces,  considering  the  latitude,  and 
probably  not  very  great  elevation  of  the  country.    The  denudation 
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•».H  is  sunk,  till-  riv»-r-jiijijviujri  .in«i  jK>,hh|fN,  withti^ 
•  f'»5in'l.     Tin-  froin-.s-s  -it  ?h.r  v.ilhyrt  in  which  then' 
<  I  think,  iiir:.nr.-M!;Iy.  tha?   th-y  hav<-,  U!i!ii   mode 
K'lusrlv*-?'.      'I'lm.vr  wiii<}i  rifi  'if.Wfj  rhr;  ^Uji^t^  niountk 
.'itriverWrg  h.'iv»:  ;ui  'rxt.nor'ijr.anly  <(iniirfnji  Cjoime.  f 
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or  three  feet  in  breadth,  will  take  its  oourse  in  onrtreB,  bearing  solM- 

thing  like  its  relation  to  its  breadth  of  the  sketch, — 
the  stream  being  perhaps  10  or  12  feet  deep  in  the 
alluYium  of  its  vsJley, — and  its  course  throngh  the 
alluvinm  must  be  continually  changing,  as  the  silt  is 
deposited  in  the  receding  m^,  and  the  bank  worn 
away  on  the  salient  one.  The  Eromme  and  Diep  Biven^ 
krger  tributaries  of  the  Kat,  take  the  same  course,  as  their  names  in- 
dicate, only  with  Mrider  sinuations.  These  latter  seem  to  have  some 
definite  relation  to  the  steepness  of  the  course  and  the  volume  of  the 
rivers.  With  allowance  for  the  dijfferent  degree  of  erosion  exerted  on 
the  various  rocks,  this  character  seems  to  be  common  to  all  the  rivers 
of  the  coantiy,  and  makes  it  impossible  to  believe  that  they  originated 
in  channels  formed  by  oceanic  currents,  or  in  cracks  by  earthquakes, 
or  the  upheaval  of  land.  As  the  rocks  of  the  *'  Lacustrine,"  or,  as 
they  are  locally  called,  from  a  genus  of  Beptile  common  in  them, 
"Dicynodon  formation,"  are  supposed  by  Professor  Owen  to  be 
referable  to  about  the  Triassic  Age,  it  would  seem  that  the  time 
which  has  elapsed  since  the  desiccation  of  the  lakes  is  sufficient  to 
account  for  the  vast  denudation  that  I  have  shown  to  exist.  Some 
years  ago  I  took  advantage  of  a  three  days'  detention  by  a  freshet  of 
the  Sunday's  River  to  collect  evidence  with  a  view  to  the  calculation 
of  the  approximate  amount  of  denudation  affected  by  it.  The  data, 
particularly  with  the  imperfect  surveys  of  the  country  at  our 
disposal,  which  are  extremely  unsatisfactory,  led  me  to  a  result  of 
about  -8000  inch  in  a  century  over  the  area  drained  by  the  river.  I 
have  little  doubt  that  the  estimate  is  much  too  great,  for  it  would 
require  little  more  than  100,000,000  years  to  effect  the  amount  of 
our  denudation. 

A  better  guide  to  the  denuding  power  of  our  rivers  is  offered  by 
the  Bushman's  Eivor.  Its  circumstances  are  similar  to  those  I  have 
described  of  the  Orange  and  Caledon,  in  that  it  conveys  in  its  bed  a 
quantity  of  pebbles  of  agates  (from  a  layer  of  amygdaloid  in  the 
Zuurberg)  over  a  formation  in  which  they  do  not  occur.  After 
passing  through  the  Zuurbergen,  its  course  to  the  sea  lies  through  a 
basin  of  Devonian  Schists  and  Sandstones,  on  which  rest  300  feet  of 
Sub-Cretaceous  Sandstone,  Clays,  and  Marls,  and  these  are  surmounted 
by  60  to  80  or  100  feet  of  Limestone,  which  is  called  "  Tertiary  "  by 
Mr.  Bain,  but  which,  so  far  as  I  am  aware,  does  not  contain  any  shells 
different  from  those  now  living  in  the  Lidian  Ocean, — certainly,  if 
any  of  its  species  are  extinct,  they  are  but  few,  though  the  OstrtfBy 
PectuncuUf  and  PecHnea  are  much  larger  than  any  I  have  seen  living. 
These  strata  of  the  three  formations  I  have  mentioned  have  been  cut 
through  by  the  river  to  the  depth  of  500  feet,  and  a  width  of  many 
miles ;  and  all  this  since  the  deposition  of  the  Tertiary  or  recent 
limestone ;  and  the  proof  that  this  has  been  done  by  the  river  is  that 
the  agates,  evidently  rolled  by  its  action,  are  found  all  the  way  up 
its  banks  to  nearly  the  level  of  the  plain. 

I  was  struck  with  this  fact  of  the  occurrence  of  the  evidence 
<^  the  existence  of  the  river-beds  in  all  parts  of  the  Bushman's  and 
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Sunday's  River  Valleys,  aad  on  the  overlying  reoent  rocks  especially, 
many  years  ago,  long  before  the  subject  had  attracted  much  attention 
firom  European  Oeologists,  and  I  brought  forward  in  a  letter  to  Sir 
Charles  Lyell  most  of  the  facts  here  given. — Yours  truly, 

R.  N.  RUBIDGK. 

FoBT  Et.tiamth,  South  Apbxoa. 


ON  THB  GLACIAL  CONDITION  OF  THE  MOON'S  SURFACE. 
To  ihe  Editor  of  the  Geological  Magazine. 

Sib, — ^AUow  me  to  send  yon  the  following  results  of  some  re- 
searches into  the  surface  of  the  Moon.  Viewed  by  the  naked  eye, 
the  colour  of  the  lunar  disk  is  uniform,  or  nearly  so,  presenting  to 
the  spectator  at  night  a  disk  or  mirror  of  light,  reddish-yellow  when 
seen  near  the  horizon,  and  in  a  hazy  atmosphere,  but  of  a  much  paler 
yellow,  or  almost  white,  when  seen  high  up  in  the  horizon  under  a 
clear  atmosphere ;  and  on  a  bright  day,  and  in  a  blue  sky,  as  white, 
or  whiter,  than  the  fleecy  clouds  which  float  past  it.  Seen  with  a 
telescope,  the  Moon  loses  much  of  its  yellow  appearance,  which  is 
due  to  our  atmosphere,  and  has  an  apparent  liquid  electrum  colour, 
still  uniform,  but  revealing  the  mountains,  Mrith  their  apparent 
craters,  and  shadowy  and  dark  patches,  or  non-reflecting  surfaces. 
Neither  of  these  visual  observations  are  sufficient  as  yet  to  determine 
the  nature  of  the  surface ;  and,  although  the  most  powerful  instru- 
ments bring  it  within  240  miles  of  the  eye  of  the  astronomer,  even 
that  distance  does  not  seem  sufficient  to  deprive  the  disk  of  its 
reflecting  power,  so  as  to  enable  the  observer  to  distinguish  the 
relative  colours  of  which  its  surface  is  composed.  Now,  an  inspection 
of  the  photographic  and  stereoscopic  views  of  the  Moon  offer  what  I 
consider  as  a  revelation  of  its  condition,  and  demonstrate  it  to  be 
completely  Glacial.  Of  tliis  I  am  firmly  convinced,  from  a  minute 
and  careful  examination  of  the  lunar  stereograph  of  Mr.  H.  De  la  Rue, 
and  a  careful  comparison  with  a  groat  number  of  Alpine  photographs 
and  stereographs  in  the  possession  of  Mr.  F.  E.  Blackstone.  For 
not  only  does  the  former  exhibit  unequivocal  proof  of  being  taken 
from  an  object  of  which  the  dominant  colour  is  white,  but  the  surface 
exhibits  all  the  peculiar  transparency  in  textures  of  Snow,  Ice,  and 
Glaciers,  seen  in  the  latter.  I  cannot  be  deceived  on  that  point, 
and  I  feel  the  more  confident,  since  a  great  portion  of  my  time 
has  been  spent  in  the  examination  of  surfaces. 

Now,  although  the  stereoscoi)e  does  not  supersede  the  actual 
observation  by  the  eye,  it  is  a  powerful  aid  to  the  determina- 
tion of  this  question.  The  stereograph  of  Mr.  De  la  Rue  is  2^  in. 
diameter,  and  gives  2,161  miles  of  the  Moon's  diameter,  offering 
to  the  eye  an  optical  model  of  the  luminary  about  the  size  of  a 
billiard  ball,  on  which  all  the  elevations  of  the  mountains  appear 
in  relief.  When  looked  at  attentively,  all  the  luminous  parts  of  the 
Moon  present  the  appearance  of  a  Glacial  country  such  as  the  wintry 
Alps  or  the  Polar  regions.  Portions  of  it  appear  as  extensive  plains 
and  ranges  of  elevated  ground  covered  with  snow  and  ice,  while 
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others  consist  of  elevated  ranges  and  mountains,  partly  denuded,  but 
having  their  summits  strewn  with  snow  and  ice.  Now,  the  reason 
for  determining  this  Olacial  condition  is  this  whiteness  of  all  the 
elevated  portions,  especially  of  the  Polar  regions,  and  of  the  peaks  of 
the  highest  mountains ;  for  if  the  Moon's  surface  were  composed  of 
plutonic  rocks,  such  as  Granites,  Basalts,  Traps,  or  covered  with 
volcanic  products,  such  as  cinders  and  lavas,  this  state  would  be 
represented  in  the  stereoscope  by  tints  more  or  less  neutral,  and  the 
Moon's  surface  would  not  present  that  general  white  appearance  in 
the  luminous  portions  which  can  only  be  due  to  reflection  from  an 
uniform  surface.  The  photograph,  in  fact,  were  the  Moon's  surface 
composed  of  rocks  uncovered  by  snow,  or  if  it  were  dad  by 
vegetation,  would  not  come  out  white  at  all.  The  st^-eogn^h  of 
Tycho  is  remarkably  white,  as  much  so  at  the  base  as  at  the  summit. 
Now,  the  peak  of  that  mountain,  which  lies  near  the  lunar  pole,  is 
far  above  tiio  snow  line  on  the  earth's  surface ;  and  if  there  existed 
any  apparent  atmosphere  in  the  Moon,  snow  and  ice  would  be 
naturally  looked  for  at  that  elevation,  and  the  same  would  bo 
expected  at  the  summits  of  our  high  mountans,  as  CoperiUcua  and 
Eratosthenes,  and  at  the  lunar  poles.  No  one,  in  fact,  whose  eye  has 
been  trained  to  the  study  of  stereoscopic  views  of  Snowy  and 
Glacial  regions  could,  I  think,  fail  to  recognise  the  presence 
of  the  same  in  the  stereographs  of  Mr.  De  la  Eue.  The  value  of 
photography  appears  to  me  to  be  this,  that  it  determines,  within 
certain  limits,  the  presence  or  absence  of  colour,  and  is  to  it 
wliat  chemical  tests,  or  the  spectrum  analysis,  are  to  matter. 
The  materials  for  comparison  of  tlie  Moon's  surface  with  the  earth 
even  exist.  Monte  Vise,  one  of  the  Alpine  range,  has  been  seen  by 
the  naked  eye  at  a  distance  of  200  miles  and  the  distinction  between 
snow  and  rock  clearly  made  out.  The  Bernese  Oberland  has  been 
photographed  by  Braun,  of  Domach,  60  miles  oflf,  and  the  elevated 
chain  of  snowy  peaks  not  only  exactly  resemble  in  colour  those  of 
the  elevated  lunar  mountains,  but  the  distinction  between  rock  and 
snow  is  clear  on  the  stereograph,  and  what  is  more,  it  is  possible  to 
detect,  at  great  distances,  the  diflference  between  rock  and  shadow. 
Tycho  resembles  a  diminished  Chimborazo,  and  although  it  is  not  at 
present  possible  to  bring  Tycho  nearer,  it  is  available  to  remove  Chim- 
borazo optically  as  far  oflf  by  taking  stereoscopes  of  that  and  other 
glacial  mountains  with  diminishing  lenses  so  as  to  place  them  at  the 
same  relative  distance,  and  they  might  then  be  usefully  compared  with 
the  lunar  ranges.  I  have  not  gone  into  the  question  of  the  blatok 
spots  or  patches  about  the  lunar  equator,  which  may  be  chasms, 
frozen  seas,  or  formations  not  having  a  reflecting  surface,  they 
require  to  be  the  subject  of  future  investigation ;  but  not  only  are 
there  glacial  patches  on  them,  but  one  of  remarkable  brilliance, 
with  light  streaming  in  all  directions,  about  the  centre  of  the 
Moon's  equator,  has  a  distinct  crescent-shaped  glacial  ridge  surround- 
ing it.  Nor  do  I  here  propose  to  enter  into  the  reasons  why  the 
Moon  is  glacial,  whether  owing  to  the  cooling  of  its  internal  heat  or 
the  unchecked  radiation  from  its  surface  reflecting  the  sun's  rays 
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Kke  a  mirror.  But  that  this  Glacial  condition  is  constant,  and  main- 
tained by  conditions  unaffected  by  the  revolution  or  rotation  of  the 
Moon,  is  evident,  because  no  important  visible  change  of  colour  takes 
place  either  at  the  bases  or  summits  of  the  mountains  or  plains 
which  lie,  like  our  polar  regions,  wrapped  in  eternal  snow.  To  tlie 
geologist,  as  an  analogous  condition  to  the  Olacial  period  of  the 
earth,  this  condition  of  the  Moon  is  of  the  highest  interest. 

Some  of  these  Olacial  appearances  have  not  escaped  the  notice  of 
observers.  Professor  Frankland,  in  a  lecture  delivered  at  the  Royal 
Institution,'  states  that,  after  long  observations  of  the  lunar  surface, 
he  thinks  he  has  detected  evidences  of  former  glacial  action  and  the 
presence  of  moraines  in  the  Moon.  In  1842,  on  an  occasion  of  a 
lunar  eclipse,  Arago  saw  at  Perpignan,  on  the  edge  of  the  Moon's 
black  disk,  a  fiery  protuberance  like  "  an  Alpine  Glacier  "  illumined 
by  the  setting  sun.  S.  Biboh. 

BxinsK  Museum,  January  19,  1866. 

CARBONIFEROUS   FOSSILS   FOR  EXCHANGE. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — On  the  part  of  the  Bolton  Scientific  Students'  Association, 
who  are  about  forming  a  small  collection  of  Geological  Fossils,  I 
wish  to  ask  your  assistance  in  enabling  our  Society  to  exchange 
fossils  of  the  Carboniferous  system  for  characteristic  fossils  of  other 
formations.  By  this  means,  collectors  who  have,  it  may  be,  a 
superabundance  of  fossils  from  tlieir  own  immediate  neighbourhood, 
but  who  have  no  facilities  for  obtaining  Carboniferous  specimens, 
by  making  a  mutual  exchimge,  will  bo  conferring  a  favour,  at  tlio 
same  time  they  receive  a  consideration  in  return.  I  sliall  be  glad  to 
correspond  with  any  collector  cm  the  subject,  if,  by  means  of  your 
Magazine,  we  can  be  put  in  communication. — Yours  respectfully, 

William  Walch,  lion.  Sec, 
29,  Heaton  Terr-\ce,  St.  George's  Place,  Bolton,  Jan.  6,  1866. 


THE  EARLY  ArPEARAXCE  OF  MAX  IN  THE  EAST. 

Wk  have  just  received  (January  l^th)  a  most  interesting  letter 
from  IVIr.  Ilenrv  F.  Blanford,  F.G.S.,  Secretarv  to  the  Eoval  Asiatic 
Society,  and  of  iha  Geoloe^cal  Survey  of  India,  dated  Calcutta,  22nd 
Decemljcr,  1865,  in  Avhich,  after  referring  to  tlie  recently-pu]>livshed 
discoveries  of  Stone  Implements  in  Lateritic  Formations  in  various 
parts  of  tlie  Madras  and  North  Arcot  Districts,  by  Messrs.  K.  Bruce 
F<X)te  and  William  King,  jun.,  he  proceeds  to  say :  "  Poor  Ijieut. 
Irwing  discovered  worked  agates  shortly  afterwards,  in  the  alluvial 
dejK>sit8  of  the  Nerbudda.  Mr.  Canne  sent  a  couple  of  specimens  to 
the  Asiatic  Society,  and  they  turn  out  to  be  *  cores,'  very  small,  but 
identical  in  form  with  that  shown  in  PI.  I.,  fig.  G,  of  Sir  J.  Lubbock's 
work.'     At  the  last  meeting  of  the  Asiatic  Society  it  was  announced 

»  See  Chemical  News,  1864,  p.  116. 

*  Pre-historic  Times,  as  illustrated  by  Ancient  Remains,  and  the  Manners  and 
Crutoms  of  Modern  Savages.  By  J.  Lubbock,  F.K.S.  London:  Williams  and 
Norgate.     8yo.     1866. 
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that  Mr.  Bynne,  of  the  (^logical  Survey  of  India,  had  diaooTered 
worked  agates  in  the  Bone-heds  of  the  Upper  GodaTerj,  which  are, 
there  is  little  doubt,  of  the  same  age  as  those  of  the  Nerbndda»  wbidi 
contain  Elephas  (Slegodan)  inngrUs,  Elephas  (Loxodon)  NcmaHemf 
Hippapotamua  palmndictUj  Bos  palcdndicuB,  Boa  NamadicuB,  etc  I 
am  endeavouring  to  stir  up  the  interest  of  the  public  in  the  matter 
of  Ancient  Man,  and  to  gel  some  one  to  investigate  the  Lameatoae 
Caves  of  the  Khansas,  Birmah,  etc. ;  but  most  of  our  limestone 
caves  are  in  remote  provinces,  and  I  am  afraid  we  shall  have  to  wait 
a  few  years  yet." — Edit. 


Royal  Society  op  Edinbuboh. — ^The  Council  have  awarded  the 
Neill  Prize  for  the  triennial  Period  1862-65  to  Andrew  Crombie 
Ramsay,  F.R.S.,  Professor  of  Geology  in  the  Government  School  of 
Mines,  and  Local  Director  of  the  Geological  Survey  of  Great  Britain, 
for  his  various  works  and  memoirs  published  during  the  last  five  years, 
in  which  he  has  applied  the  large  experience  acquired  by  him  in  the 
Direction  of  the  arduous  work  of  the  Geological  Survey  of  Great 
Britain  to  the  elucidation  of  important  questions  bearing  on  G^logical 
Science. 

Geological  Society  op  London. — ^The  Council  have  decided  to 
award  the  Wollaston  Gold  Medal  this  year  to  Sir  Charles  Lyell, 
Bart.,  F.R.S.,  in  acknowledgment  of  the  eminent  service  he  has 
rendered  to  the  scieiice  of  Geology  by  his  published  works  and 
researches. 

The  Council  have  further  decided  to  award  the  Wollaston  Dona- 
tion-fund to  Mr.  Henry  Woodward,  in  aid  of  his  further  researches 
in  the  Fossil  Crustacea. 

Her  Majesty  has  been  pleased  to  advance  Sir  Roderick  Lnpey 
Murchison  to  the  dignity  of  Baronet,  "in  recognition  of  distin- 
guished merits  and  attainments." — Beader,  Bee,  30,  1865. 


Nicholas  Wood,  F.R.S.,  F.G.S.,  Mem.  Inst.  Civ.  Eng.  This 
eminent  mining  engineer,  was  a  native  of  Tyneside,  and  the 
intimate  friend  and  companion  of  the  late  George  Stephenson, 
many  of  whose  discoveries  he  assisted  in  bringing  before  the 
public  notice.  For  more  than  forty  years  he  has  been  actively 
engaged  in  mine-engineering,  and  was  justly  regarded  as  the 
greatest  authority  upon  every  branch  of  the  subject,  whether 
scientific  or  practical.  In  1852  he  was  elected  President  of  the 
Northern  Institute  of  Mining  Engineers,  when  he  delivered  the 
inaugural  address,  and  he  has  since  considerably  promoted  its  suc- 
cess by  devoting  to  it  all  his  influence,  talent,  and  much  of  his  time. 
He  contributed  a  number  of  very  important  papers  on  G^logy  and 
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Mmingy  wiiioh  are  printed  in  the  Transactions.     He  died,  after  a 
gkort  illness,   on  the  19th  December,  1865.^ 

PBorsssoB  FoROHHAMHSR. — ^Wb  have  to  announce  the  death  of 
Professor  Forchhammer,  the  eminent  Geologist,  and  Secretary  of  the 
Copenhagen  Academy  of  Science,  to  which  office  he  succeeded  in 
1851,  on  the  death  of  Oersted.  He  was  bom  at  Husum,  in  Schles- 
wig,  in  1794,  and  in  1818  he  became  Orsted's  secretary,  and  accom- 
panied him  on  a  mineralogical  expedition  to  the  island  of  Bomholm. 
He  subsequently  made  several  journeys  in  Great  Britain,  France,  and 
Denmark,  at  the  expense  of  the  Danish  Government.  In  1825  he 
was  elected  a  member  of  the  Academy  of  Sciences  at  Copenhagen, 
and  a  Foreign  Member  of  the  Geological  Society  of  London.  Ten 
years  later  he  was  chosen  Professor  of  Mineralogy  at  the  University 
of  Copenhagen.  He  was  the  author  of  several  works  on  Geology 
^d  Chemistry,  and  he  also  contributed  many  papers  on  these 
sabjects  to  the  Academy.  It  is  to  be  regretted  that  tiiese  memoirs, 
being  published  in  Danish  (a  language  not  generally  understood), 
are  to  some  extent  inaccessible  to  scientific  men.  IVofessor 
Forchhammer  studied  with  great  care  the  physical  effects  of  ice  in 
producing  geologic  changes,  and  also  the  composition  of  sea  water 
at  different  parts  of  the  earth's  surface. — Reader,  Dec,  30, 1865. 

Dr.  E.  a.  Oppil. — Science  has  to  deplore  the  death,  at  Munich,  on 
December  22,  1865,  of  this  young  and  accomplished  geologist,  who 
has  been  removed  from  us  at  a  period  when  his  energies  were  in  full 
activity  for  the  aflvancemont  of  science,  to  which  he  was  firmly 
devoted,  and  for  the  interests  of  the  University  of  Miinicli,  to  which 
he  was  attiiched  as  Profossor.  Great  as  must  be  the  loss  to  his 
relatives  and  colleagues  at  Munich,  it  will  be  almost  e(jually  felt 
by  those  friends  to  whom  he  was  known  in  this  country,  and  by 
whom  he  was  i)or8onally  esteemed. 

Dr.  Oppel's  labours  were  devoted  chiefly  to  the  investigation  of 
the  Jurassic  rocks,  and  his  researches  were  especially  interesting 
and  important  to  English  geologists,  to  the  advancement  of  whose 
knowledge  his  monographs  have  contributed,  enabling  them  to  co- 
ordinate the  zones  of  Jurassic  life  with  those  tabulated  in  his  work 
on  the  Jura  formation  of  England,  Franco,  and  south-western 
G<'niiany  (jmblished  in  1856).  This  work  appeared  subsequently, 
and  was  ])erhaps  partly  in  consequence  of  an  extended  tour  Dr. 
Oppel  made,  more  than  ten  years  since,  in  the  Oolitic  districts  of  this 
country,  over  some  portions  of  whicli  ho  was  accompanied  by  the 
well-known  French  engineer  and  geologist,  M.  Triger,  and  Professor 
Morris.  He  visited  Dorset,  Somerset,  Bedford,  Gloucester,  Lincoln, 
and  Yorkshire,  carefully  examining  all  the  sections  ex])ose(l,  collect- 
ing a  large  series  of  fossils,  and  studying  the  private  «d)inets  of 
some  of  our  best  authorities  on  the  Oolites,  as  those  of  Mr.  Ijwkenby, 
an<l  Drs.  Lycett  and  Wright,  by  whom  he  was  kindly  received.  The 
rich  stores  accumulated  on  this  and  otlier  excursions,  and  the  trouble 

>  See  also  Biography,  in  Colliery  Guardian,  toI.  x.  p.  333;  and  Obituary  i(Um 
pp,  489  and  493.     1865. 
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he  took  to  identify  species,  enabled  kirn,  upon  his  return,  to  coxnp&rei 
them  with  the  coiiLtmental  published  and  unpublished  forms,  and 
thus  increased  the  value  of  the  work  above  noticed,  and  unfolded  his 
notions  of  the  co-relations  of  the  English  strata, — a  subject  which 
had  received  the  attention  of  Dr.  Oscar  Fraas  in  a  previous  essay.' 

The  later  labours  of  Dr.  Oppel  were  equally  important,  bearing 
as  they  do  on  Jurassic  Palaeontology.  The  Pala^ontologische 
Mittheilungen  is  a  work  intended  to  comprise  descriptions  and 
figures  of  the  new  or  little  known  fossils  contained  in  the  fine 
collection  of  the  Royal  Museum  at  Munich.  The  parts  published 
consist  of  the  descriptive  text  and  eighty-eight  plates,  thirty-nine 
of  which  are  illustrative  of  twenty-four  genera,  and  seventy  species, 
of  Crustacea  from  the  Lias,  Dogger,  Oxfordian,  and  Eimmeridge 
strata.  The  remaining  plates  are  chiefly  of  Ammonites  and  some  other 
forms,  amongst  which  may  be  noticed  an  interesting  Cirriped,  the 
PolUcipes  Eedenbachertj  from  Solenhofen,  a  form  somewnat  resembling 
MiteUa,  The  following  are  the  new  genera  established  by  Dr.  Oppel 
in  this  work: — Stenocheirus,  Pseudastaeus,  Etallonta,  PseudoglypheOf 
Acanthochirus,  and  UdoreUa.  Manv  of  these  are  from  the  rich  deposit 
of  Solenhofen,  the  fossils  of  which  locality  in  the  Munich  Musenm 
are  probably  unrivalled,  although  the  British  Museum  now  contains 
the  Hiiberlein  collection,  which  includes  many  beautiful  specimens, 
and  among  the  rest,  that  remarkable  form,  the  Archaoptertfoc, 

An  attack  of  typhus  fever  terminated  Dr.  Oppel's  useful  labonra 
at  the  early  age  of  34  years.  He  leaves  a  widow  and  infant  son  to 
deplore  his  loss. 

During  Dr.  Oppel's  geological  researches,  he  had  amassed  a  very 
extensive  and  complete  collection  of  Ammonites,  consisting  of  several 
thousand  specimens,  which,  it  is  hoped,  will  be  purchased  by  some 
European  or  American  Museum  for  the  benefit  of  his  family. 

The  following  is  a  list  of  Dr.  Oppel's  published  works : — 
Ueber  einege  Cephalopoden  der  Jura  formation.   Wiirttcmberg,  1856, 
Die  Jura  formation  Englands,  Frankreichs  und  des  Siid-westlichen. 

Deutscliland,  1856. 
Weitere  Nachweise  dcr  Kossenor   Schichten  in  Schwaben  und  in 

Luxemburg. 
Acanthoieuthis  antiques  zu  Gammelshausen  bci  Boll.     1856. 
Pterodactylus  in  Lias  Wurtembergs.     1858. 
Classification  de   la  Formation   Jurassique   d'apres  les  Caracteres 

Paleontologiques.     1859. 
Die  neueren  Untcrsuchungen  liber  die  Zone  der  Amc\da  contorta.  1859. 
Ueber  die  Braohiopoden  des  untem  Lias.     1861. 
Tiber  die  weissen  und  rothen  Kalke  von  Vils  in  Tyrol.     1861. 
Pala^ontologische  Mittheilungen    aus   dem    Museum   des    Koenigl. 

Bayer.     Staates.     Parts  I.-III.     Stuttgart  1862.     Parts  IV.  and 

v.,  1865. 
Die  Tithonische  etage.     1865. 

1  Translated  in  the  Quarterly  Journal  of  the  Geological  Society,  1851,  to),  lu. 
part  ii.  p.  42, 
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L — Oxford  Fossils.    No.  2. 

By  Professor  John  Phillips,  M^A..,  LL.D.,  F.R.S. 

(PLATE  VI.) 
*VrO  complete  list  of  the  Stonesfield  Fossils  has  been  drawn  up 
jj\  flinee  1856,  when  some  remarks  of  mine  on  the  Geology  of  tlic 
▼icmitj  of  Oxford  appeared  in  the  first  scries  of  Oxford  Essays. 
Daring  the  last  eleven  years  we  have  received  from  that  rich  locality 
many  additional  specimens,  but  not  many  species  new  to  the  Uni- 
Ternty  Musenm.  One  has  lately  reached  my  hands  which  I  hope 
will  be  of  interest  to  the  readers  of  the  Geological  Magazine,  as 
adding  something  to  the  knowledge  of  a  prevalent  group  of  water- 
side insects,  which  has  left  witnesses  of  its  existence  through  a  very 
large  range  of  Geological  Time,  viz.  the  Neuroptera,  and  specially 
the  IjheJhdida, 

On  Plate  VI.  figs,  a,  6,  c,  are  representations  of  the  specimens,  c 
being  an  enlargement  of  the  area  about  tlio  large  triangular  cell  of 
the  wing.  Only  one  wing  is  really  preserved  ;  but  by  the  splitting 
of  the  stone  along  its  plane,  the  structures  arc  traceable  in  both 
specimens,  and  some  h(;lp  is  thus  gjiined  for  the  study  of  the  minuter 
parts.  The  state  of  preservation  is  good,  so  tlmt  a  large  part  of  the 
network  of  the  wings,  between  the  main  somewhat  radiating  "veins," 
can  be  examined,  and  the  Avhole  of  the  wing-space  is  coloured  nearly 
of  the  tint  of  the  yellow-bodied  and  yellow-winged  living  species 
(e.g.  lAbellula  depressa^  L.  rufescens).  This  tint  is  deepened  along 
the  main  "veins,"  and  serves  to  mark  them  very  plainly. 

The  wing  is  one  inch  and  three-quarters  long,  and  three-quarters 
of  an  inch  wide  in  the  proximal  part,  which  is  the  widest.  But  it 
appears  to  me  that  a  portion  of  the  tip  of  the  wing  is  concealed  in 
the  stone,  possibly  also  a  small  jjortion  on  the  posterior  edge  near 
the  body.  The  outlin(»  to  fig.  h  (Plate  VI.)  expresses  my  idea  of 
the  full  extent  of  the  wing,  or  nearly  so  ;  fnr  perhaps  it  is  not  quite 
complete  at  the  proximal  edge.  By  these  measurements  it  deserves 
to  be  regarded  as  a  broad-winged  species,  the  length  of  the  wing 
being  thrice  its  width  ;  while  in  the  large  Liassic  Acshna  (Brodie, 
Fossil  Insects,  plate  x.  fig.  4)  the  length  is  almost  four  times  as  great 
as  the  width.     But  that  is  the  anterior  wing,  and  ours  ap\^ewT^  \o\>fe 
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the  posterior.  If,  with  this  in  view,  we  compare  it  to  the  ordinaxy 
LibeUula  depreasa,  we  shall  find  agreement ;  for  in  that  insect  the 
hind  winirs  are  only  three  times  as  lonir  as  wide,  and  are  broadest 
near  thebody,  but  the  front  wings  are  foor  times  as  long  a.  wide, 
and  are  broadest  near  the  middle. 

.  On  the  front  edge,  about  two-thirds  of  the  length  of  the  wing  from 
its  origin,  appeared  what  resembled  the  ''stigma;"  such,  at  least,  at 
first  it  appeared  to  me  to  be,  but  this  position  is  much  farther  from 
the  tip  than  is  usual  in  living  Libellulida;  though  it  agrees  with  that 
assigned  to  the  stigma  in  Aeshna  liaaaica,  by  Professor  Westwood, 
in  plate  x.  fig.  4,  of  Brodie*s  Fossil  Insects.  Upon  clearing  away 
a  small  piece  of  the  enveloping  stone,  I  found  it  was  certainly 
formed  by  the  approximate  marginal  cosUBj  and  not  the  stigma,  whose 
true  place  was  at  8  in  fig.  b,     (See  Plate  VI.) 

The  general  plan  of  the  principal  veins  and  the  intervening  cells 
can  be  imderstood  by  inspection  of  the  drawing ;  but  for  the  sake  of 
comparison  with  other  specimens  it  may  be  well  to  call  attention  to 
two  points.  The  smaller  veins  which  branch  out  from  the  posterior 
large  vein,  and  proceed  towards  the  margin,  constitute  a  series  of 
nearly  parallel  and  nearly  equidistant  nervures,  somewhat  irregularly 
connected  by  less  conspicuous  threads  in  different  directions.  This 
is  not  a  common  feature  in  the  wings  of  living  lAbeUulida ;  but  may 
be  traced  in  some  fossils,  as  in  plate  viii.  fig.  1,  of  Brodie's  Fossil 
Insects,  which  represents  a  smaller  specimen  from  the  Upper  Lias 
{Aeshna  Brodicsi,  Morris).  The  analogy  which  thus  appears  between 
that  Liassic  and  our  Oolitic  specimen,  is  confirmed  by  a  comparison 
of  the  principal  veins ;  for  these  take  very  similar  directions  and 
separate  spaces  much  in  the  same  proportions,  and,  as  far  as  appears, 
filled  by  cells  in  a  similar  way.  The  second  peculiarity  worthy  of 
notice  is  in  the  arrangement  of  the*  main  veins  about  the  triangular 
area  which  is  so  marked  a  feature  in  the  wings  of  lAbelluUd^, 

In  Plate  VI.,  fig.  c,  this  arrangement  is  sketched  from  tlie  Stones- 
field  Fossil,  and  in  fig.  d  the  same  parts  are  seen  enlarged  from 
Mr.  Brodie's  work,  plate  viii.  ^g.  1,  which  represents  the  Lias  fossil. 

Eeference  may  now  be  made  to  the  important  paper  on  Fossil 
Insects,  by  Professor  Westwood,  in  the  tenth  volume  of  the  Quar- 
terly Journal  of  the  Geological  Society,  and  especially  to  the  figure 
of  a  lAbellula  from  Eyeford,  in  Stonesfield  Slate,  part  of  the  un- 
rivalled collection  of  the  Rev.  P.  B.  Brodie,  F.G.S.  (plate  xvii. 
fig.  20).  A  pair  of  wings  is  here  seen,  "apparently  the  anterior," 
as  Professor  Westwood  remarks ;  but  the  state  of  the  specimen  did 
not  permit  of  any  examination  of  the  anal  angle  of  the  wings,  or  the 
precise  form  of  the  cells.  Regarding  them  as  anterior  wings,  they 
appear  to  me  decidedly  allied  to  tlie  fossil  of  which  I  give  the 
posterior  wing ;  and  as  the  author  of  the  excellent  paper  referred  to 
deserves,  more,  perhaps,  than  any  other  man  of  our  country,  the 
thanks  of  Palceontologists  for  his  labour  on  fossil  insects,  let  us  call 
this  species,  now  in  some  respects  clearly  illustrated,  LibeUvia 
Westwoodii. 

One  who  knows  the  value  of  the  Stonesfield  fauna  in  questions  of 
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the  sncoession  of  life  on  the  land  and  in  the  waters,  will  welcome 
every  additional  fact  which  may  tend  to  clear  up  the  history  of  that 
remarkable  deposit.  A  lagoon  with  bordering  marshes,  and  dryer 
land ;  the  water  full  of  marine  life — Corals,  Mollusca,  Crustacea, 
Fishes,  Turtles,  and  Teleosaurs ; — the  land  occupied  by  Cycadaceous 
and  Coniferous  plants,  and  traversed  by  the  huge  Megalosaur  and 
the  tiny  Phascoioiherium ;  while  over  land  and  water  the  Pterodac- 
tylian  Harpies  stretched  their  filmy  wings. 

Semel  insanivimus  amnes!  Most  of  us  have  been  fly-catchers  in 
cor  day.  I  was  myself  a  zealous  student  of  insects ;  and  remember 
nothing  with  more  pleasure  than  the  chase  of  Agrion,  Aeshna,  or 
Libellulay  by  the  side  of  some  Yorkshire  water.  No  doubt  such 
waters  were  haunted  "in  the  Oolitic  days"  by  the  insects  we  are 
now  considering,  and  it  becomes  an  enquiry  of  some  interest  in  the 
further  study  of  them,  whether  they  manifest  any  special  affinity 
with  congeneric  forms  now  visible  in  Australia,  as  do  the  Cycads, 
Wcddheimia,  Trigonia,  Cticullaa,  and  Phaacolotheria,  which  are  their 
companions  in  the  deposits  of  Stonesficld,  with  the  plants,  shells 
and  mammals  of  that  old-fashioned  comer  of  the  earth. 

EXPLANATION  OF  PLATE  VL 

Figs,  a  and  b.  Impression  and  connterpart  of  the  wing  of  Libelltda   Wutwoodiiy 
Phillips.    Natural  size.    From  the  Stonesfield  Slate. 

b.  9  marks  the  position  of  the  *' stigma." 

c.  Enlarged  view  of  central  portion  of  wing. 

d.  Enlargod  view  of  Aeshna  Broditti^  Morris.  From  the  Lias  of  Dumbleton- 
(I'laced  for  compirison  with  Libellula  IVettrvoodii.)  Figured  in  "Brodie's 
Fossil  Insects,"  Tab.  8,  fig.  1. 


n. — On  the  Structurk  op  the  Thames  Valley  and  or  its 

Contained  Deposits.^ 

By  Searles  V.  Wood,  jun.,  F.G.S. 

\\1  llTLE  we  have  in  the  deposits  described  no  sip^ns  Of  any  lino  of 
f  V  drainage  conterminous  with  the  valley  through  Vhich  the 
Tliaraes  now  finds  its  way  from  London  to  the  sea,  until  after  a 
series  of  diverse  conditions,  and  until  a  most  recent  date, — that  of 
the  Marsh  clay,  we  shall  find,  in  the  physical  structure  of  the 
valley,  evidence  corroborative  of  that  afforded  by  the  deposits  ;  and 
showing:  that  the  present  valley  of  the  Thames  is  a  creation  subsequent 
to  all  the  deposits  which  it  contains  that  are  older  than  the  Marsh  clay.' 
So  far  from  the  Thames  jj^ravel  extending  "  in  a  continuous  and 
uninterrupted  sheet  from  the  sea  to  Maidenhead,"  it  stops  entirely 

'  Concluded  from  our  last  number  (p.  63). 

2  It  has  been  contended  tliat  the  Thames  was  once  a  tributary  of  the  Rhine,  but  this 
argument  cm  only  luive  been  supported  by  those  who  have  not  studied  the  structure 
of  the  valley,  and  of  the  East  of  England,  with  the  minuteness  that  would  show  such 
a  view  t4)  be  at  variance  equally  with  the  mode  in  which  the  valley  was  first  formed, 
and  with  the  conditions  which  it  subsequently  underwent,  t.«.,  with  its  excavation 
through  the  Drift  by  denudation  on  emergence  from  the  Upper  Drift  sea,  and  iti 
subsequent  history  as  given  here  in  outline. 
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on  the  northern  side,  at  a  point  thirieeH  miles  west  of  Skwhuryness ;  ^ 
while,  on  the  southern  side,  its  limit  is  Higham,  twelve  miles  west  of 
Sheemess  and  Shoebmyness,  where  a  most  remarkable  and  isolated 
fragment  of  the  deposit  remains,  having  been  saved  by  a  fault, 
which  threw  it  down,  with  the  London  clay  on  which  it  rested,  into 
the  midst  of  the  Chalk  which  now  forms  the  surrounding  country. 
This  detached  fragment  occurs,  too,  several  miles  east  of  any  other 
portion  of  Thames  gravel  now  existing  on  the  southern  side  of  the 
Thames.  Beyond  these  points,  not  a  vestige  of  the  Thames  gravel,  or  of 
any  other y  appears  for  many  miles.  On  the  northern  shore,  at'Hadleigh 
Common,  on  the  top  of  a  hill,  and  at  a  distance  of  eight  miles  to  the 
eastward  of  the  point  of  absolute  stoppage  of  the  formation,  we  meet 
the  first  signs  of  gravel  in  the  form  of  a  small  patch  that  does  not 
correspond  with  tiie  Thames  gravel  {x4f'),  but  does  so  with  the 
denudation  gravel  {x  2) ;  while  to  the  north  of  Hadleigh,  at  a 
distance  of  a  mile,  there  is  about  a  square  mile  of  summit  gravel  (xl) 
at  Daw's  HcKath  and  Great  Wood.  Two  miles  east  of  this,  and  at  a 
distance  of  ten  miles  from  the  easternmost  edge  of  the  Thames 
gravel  (x  4^^),  another  gravel  sets  in,  which,  although  it  may  be 

^  As  the  Ordnance  Sheet,  No.  1,  which  compriBes  the  entire  valley  of  the  Thames, 
from  London  to  the  sea,  has  not  yet  been  mapped  by  the  Geolo^cal  Survey.  I  snbjoui 
the  eastern  and  northern  boundary  of  the  Thames  gravel  through  it :  all  the  names 
of  places  beine  those  on  t)ie  Ordnance  sheet.  Starting  from  a  point  about  midway 
between  Chesnunt  and  Broxboume,  the  eastern  boundary  of  the  Thames  gravel 
follows  the  course  of  the  Lea  on  its  eastern  side  very  closely,  and  at  a  distance  varying 
from  a  furlong  to  one  mile  from  that  stream  itself  as  far  as  Walthamstow,  at  which 
place  it  turns  abruptly  t)  the  cast,  and  passiiiz  tlirou^h  Forestside,  bends  for  two 
miles  up  the  Roding  valley,  for  a  mile  above  Woodford  Bridge,  whence  it  descends 
due  south  for  an  equal  distance  ;  then,  turning  round  Clay  Hall,  it  stretches 
E.N.tJ.  to  Fairlop  plain.  Then  sweeping  S.E.,  the  boundary  curves  round  Lawn 
Farm  at  a  distance  of  six  furlongs  on  the  west  and  south  sides  of  it,  and  bending 
E.N.E.  again  to  (the  northernmost)  Collier  Row,  it  curves  from  that  place  southwanu 
passing  tnrough  "Priests,"  eastwarils,  but  with  a  slight  northerly  curve,  to  Hare 
Hall.  It  crosses  the  railway  at  Hare  Lodge  to  New  Readingcourt ;  then,  turning 
abruptly,  it  runs  S.  by  E  ,  to  Upminster  Bridge,  whence  it  stretches  E.S.E.  to  (Orsett) 
Feng>ate,  passing  in  its  course,  and  immediately  south  of  them,  the  villages  of 
Upminster,  Cranham,  and  North  Ockendon.  It  then  bends  close  round  the  north 
siae  of  Orsett  to  Rotten  Row,  whence  it  turns  north  to  Homdon-on-the-Hill,  which 
it  touches  on  the  south  side,  then  trending  east,  it  crosses  the  Vangc  Road  half  a  mile 
N.E.  of  Stanford-le-Hope ;  then  bending  N.E.  for  a  mile  it  curves  again,  and  crossing 
the  road  from  Corringham  to  Laindon,  six  furlongs  W.N.W.  of  Corringham,  passes  to 
Fobbing,  crossing  that  village  one  furlong  nortn  of  the  church,  when  it  abruptly 
bends  south,  and  keeping  close  to  the  village,  passes  in  a  S.  by  E.  line  to  the  Blarsh, 
a  furlong  east  of  Fobbing  AVharf,  where  it  stops ;  but  as  it  appears  at  the  bottom  of 
the  dock  there,  it  is  probably  continued  under  Corringham  Marsh  to  the  river,  a  mile 
west  of  Thames  Haven.  This  boundary,  which  I  have  tested  mmutely,  will,  after 
quitting  the  Lea,  be  found  to  be  almost  identical  with  the  line  of  the  Thames  River, 
except  in  those  reaches  which  have  been  formed  subsequently  to  the  gravel  by  the 
faults  described  in  the  text,  viz.,  Sea  Reach,  Gravesend  Reach,  Erith  Rands,  and 
Woolwich  Reach,  with  the  lines  of  which,  however,  it  shows  not  the  remotest 
coincidence.  The  Geological  Survey  Sheets,  Nos.  7  and  8,  purport  to  show  part 
of  the  formation  west  of  London ;  tne  gravel  of  Wimbledon  and  Richmond  Hills, 
however,  is  not  included  as  any  part  of  it ;  but  sheet  No.  13,  which  should  contain 
the  westerly  extromitv,  incluaing  the  great  expansion  of  the  formation  around 
Reading,  has  been  published  without  any  delineation  of  the  greater  portion  of  the 
formation  comprised  in  it. 
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joontemponneoua  with  the  Thames  grovel,    si  f^ 
u  manifestly  no  part  of  the  onoe  oontinuous    £^S      " 
kud  penieteat  sheet  which  filled  bo  la:^  ^    '°  I 
pToportdon   of  the  original  valley  of  the       " 
^Huunes,  and  which,  on  the  north  side  of 
the  river,  still  remains  in  a  oontinuoue-sheet. 
Tliia  gravel  (mnch  of  which  is  capped  by 
brickearth)  extends  only  a  little  way  west 
of  Southend,  although  it  runs  northwards 
along  the  coast  for  nearly  20  miles,  in  a       |ti> 
strip  varying  from  2  to  6  miles  in  breadth.       gl     -- 
So  also  on  the  south  side  there  is  an  interval  '2  5" 
of  several  miles  wholly  destitute  of  gravel  := 
in   any   form,  extending  eastwards  from    ~  =-S 
Bighun  to  High  Halstow  ;  but  east  of  the   t|| 
latter  place  a  gravel  sets  in,  which  is  found  ^ 
at  §evenil  places  between  it  and  the  Med-    s 
way;  and  which,  although,  like  the  South-  ^ 
end  gravel,  it  probably  is  coeval  with  the     . 
Thames  gravel,  is  also  manifestly  no  part  of   |  °'''S 

that  formation  itself.     On  both  sides  of  the  j  |  S 

Thames,  therefore,  we  have   the  Thames    „  g| 
gravel  (x  4")  entirely  cut  off  from  tho  sea,   ^ 
into  which  the  Thames  river  discliarges,  by    = 
a  breadth  of  several  niilos  of  land ;  nnJ   s  £ 
Section  5,  drawn  across  the  entire  vallty  s  =  g 

forming  the   mouth   of  tbe  Thames,  and  ^  *j| 

directly  transverse  to  the  course   of  the    g  Sr 

Thames  river  cast  of  the  bounilary  of  tlic    1 1 

gravel  (xi"),  shows  both  the  absence  of   ^ 

the  gravel  and  the  mode  in  which  (long  .B 

subsequent  to  the  gravel  and  brickcarths)    =     , 

the   river  lias   I>een  opened  through  this    «     a  - 

gravel-less  area  to  the  sea.     It  also  shows     |     '^ 

distinctly  tlie  cutting  down  of  the  valley  «> 

on    the   north  side  of  tlie  river  from  the    S 

Upper  Drift  or  Itoukler-clay  (which  at  this    E  t  g 

I>art  overlaps  the  Middle  ])rift  gravel  by  w  i| 

wcveral  miles).     This  north  slope,  it  is  t«       |s 

Ite  borne  iu  miiid,  is  a  part  of  the  original       =^  ■ 

valley  beyond    the    limit    to  which    the       |s 

Thames  gravel    (x i")    reaches;    on  tbe       Cj^- 

other  hand,  the  slopo  forming  tlio  south 

side  of  the  valley  through  which  the  river 

Thames  runs  has  been  materially  modified       =  E. 

by  the  causes  which  brought  Sea  Keach  into       c  £ 

existence,  and  does  not,  in  its  present  form,    S=  i^| 

rcpreeentany  portion  of  the  original  Thames    -S~  e 

Valley.      The  fault  which  at  Sea  l^each    ^'."S 

opened  the  Thames  river  to  the  sea  indicates  a  throw  of  bel-wcftii 

three  and  four  hundred  feet. 
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I  will  now  endea-vonr  to   sliow  mora 

diBtinctly  the  destruction   of  the  eastern 

part  of  the  original   valley.      Section  6 

(drawn  at  right  anglei  to  Section  1)  shows 

the  Higham  fragment  aad   fault      Fnnn 

this  it  will  be  seen  that  the  trongh  of  tlte 

origvaai  valley,  before  it  was  broken  np, 

passed  by  Chadwell  (near  Tilbury),  where 

it  was  cut  down  to  the  Thsnet  sand ;  the 

Bides  of  it  rising  again  towards  Higfaam, 

where  the  gravel  fragment,  imdeiiaid  by 

London  clay,    indicates  the  slope  of  the 

valley  in  that  part,  before  it  was  destroyed, 

to   have  corresponded   with   that   on   tike 

opposite  side  towards  Orsett,  where  tite 

grovel,    still  remaining  in    an    unbroken 

sheet,  spreads  up  from  the  Thanet  saod,  on 

which  it  rests  more  in  the  trough,  till,  at 

Orsett,  it  rests  on  a  thickness  of  London 

clay.    The  section  does  not  cut  the  original 

valley  at  right  angles,  but  takes  a  slice  off 

.  its  edge  only,  this   being  nnavoidable,  in 

i   order  to  catch  the  most  crucial  of  the  evi- 

_  denoes  which  have  been  spared  to  us,  and 

■   ^    i   the  centre  of  the  trough  is  therefore  not 

1      ~^   quite  reached  in  this  section  ;  that  centre 

^  -   passing  more  to  the  west,  by  Grays,  where  it 

%   cutfi  almost  through  the  Thanet  sand,  so  that, 

in  that  neighbourhood,  the  Thames  gravel 

is  divided  from  the  Chalk  by  a  very  small 

thickness  of  the  I-ower  Tertiary  sands. 

It  is  not,  however,  in  the  eastern  part  of 
it  alone  that  we  find  evidence  of  the  con- 
nection of  the  original  valley  with  the  sea 
over  the  Weald.  The  Thames  gravel,  al- 
though thinned,  can  be  followed  in  places, 
without  a  break,  np  the  gradual  slope  which 
forms  the  north  side  of  Uie  Kichmond  and 
Wimbledon  Hill  from  the  great  sheet  that 
lies  on  both  sides  of  the  river  at  the  lower 
level,  until  it  joins  the  expanse  of  gravel 
covering  the  hill  top ;  but  on  the  other 
three  sides,  as  well  jw  on  part  of  the  fourth, 
the  espanso  on  the  hill  is  detached  from 
the  sheet  of  the  low  ground  by  lines  of 
denudation  that  are  in  some  parts  gradual, 
bi:t  in  others,  as  on  the  west  of  Richmond 
Park,  so  sharp  as  to  amount  to  almost  a 
cliff;  while,  as  before  observed,  the  hill 
baa  no  counterpart  on  the  <^pofiite  slope  of 


Wood—Strueture  0/ lAe  Thames  YaUey, 

the  valley.     Let  as  take  a  section  from  the    "^  g 
Tbamea  over  this  hill  to  the  Chalk  in  Surrey,        |J 
forming  the  northern  edge  of  the  traot  of        eS       * 
denuded  Chalk   through  which  the  Weald       ^ 
valley  ia  cut,    {See  Section  7.) 

In  this  eectioa  we  see  that  the  denudation  „ 
haa  acted  principally  to  the  south,  i.e.,  in  tA«  ^ 
oppoHte  direction  from  Ike  river,  the  hill  having    e 
been  cut  down  and  a  newer  gravel  (z  5)  cor-  "^  |  j. 
responding    la    position    (relatively    to    the  ^|E 
Thames  gravel,  x4")  with  that  of  the  Cray    g  "E^ 
valley,  formed  below  it ;  the  denudation  also  ^  " 
is  equally  decided  on  the  east  and  west  sides    ^ 
of  Uie   hill.      The  gravel  xS  extends  in  a  .S     g 
ctmtinuons  sheet  firom  Mitcham,  where  it  rests  ^  |  S 
on  100  feet  of  London  clay,  lo  the  Chalk  at   s  |  j     " 
Canhalton.     It  is  unlike  the  Thames  gravel,    a^m 
b«ng  composed  of  very  angular  flints,  and  is  ^     S 
of  inferior  thickness,  becoming   whiter  and    3 
more  chalky  as  the  Chalk  ia  approached,  being  ^ 
nearly  white  over  that  formation  itself.  ^ 

If  this  section  be  prolonged  it  will  reach    o 
the  north  scarp  of  the  Weald  to  which  the    £>  | 
Carshalton  Chalk  extends  continuously,  and  ^  e« 
there  is  nothing  by  which  this  gravel  (x5) 
can  be  disconnected  from  the  sea  that  dcnudc<l  ' 
the  Chalk,  and  covered  the  Weald  area,  prior  -^  ** 
to  the  excavation  of  its  valley.      It  would,   _§ 
therefore,  appear  from  this  section  that  the    ^ 
Thames  gravel,  prior  to  the  convulsions  which    g 
destroyed  so  much  of  the  south  side  of  the    s 
valley,  had,  in  addition  to  its  exit  by  Dartford  ^ 
and  Gravesend,  another  opening  to  the  Weald  ^ 
towards  Carahalton,  from  which  it  was  eventu-    gig 
ally  cut  off  by  the  upcast  of  the  country  there,   ^  1 1 
and  the  gravel  (3:5)  formed.     The  gravel  of    odSq 
Mitcham    (i5),  .however,   mingles,  towards  g  ^ 
the  north-east  by  the  Toolings  and  in  the   a 
Wandle  vidlcy,  with  the  Tliames  gravel  {xi"),   w 
60  that  it  would  apjHJar  that  the  sea  continued     I. 
to  have  access  to  a  part  of  the  area  occupied  ^ 
by  the  Thames  gravel  after  the  elevation  of    2 
the  Richmond  and  Wimbledon  Hills  and  the    §  ^. 
denudation  of  tlieir  southern  sides.'  "^  S-s 

'  Although  when  the  gtntcl  at  Bcdilington  or  Car- 
ihallon  i«  eumpart'd  with  that  near  tliu  Thamca  llie  coii- 
Iraiil  ii  conaidcrable,  yt't  from  the  flatncBH  uf  the  iaior-  ^ 

icnins  eountry  it  ia  impoasihle  to  Biiy  where  one  btf;ins  | 

and  the  olhet  ends ;    indeed,   if  the  partial  continuity  3 

*ilh  the  aes  remained,  the  twu  must  have  blended,    'i'bc    ^,     ^ 
nilway  cutting  at  PeasemarBh,  near  Tooting,  ehung  the 
ume  come  gravel  aa  the  Mitcham  cuttings ;  but  it  ia 
tbii  retU  OD  aaj  differeat  gravel. 


■   %  £;3 
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Could  the  whole  subject  of  the  denudation  of  the  Upper  and 
Middle  Drift  be  discussed  here,  it  could  be  shown,  by  a  variety  of 
collateral  evidence,  that  the  Cli£fe  fault,  forming  Sea  Beach,  was 
part  of  a  series  of  movements  subsequent  to  the  formation  of  the 
original  valley  in  which  the  Lower  Brickearth  was  deposited.  The 
sections  given  will,  however,  show  that  this  fault  is  due  to  a  line  of 
rectilinear  movements  that  has  thrown  down  the  bed  of  the  old 
forest  at  Plumstead,  and  brought  up,  by  faults,  the  gravel  of  Dart- 
ford  Heath,  and  the  range  of  the  Erith,  Bostol,  and  Plumstead  Hills ; 
and  which  has  isolated  the  Wickham  Lower  Brickearth  behind  that 
range.^  To  these  movements,  and  to  the  denudation  contemporaneous 
with  them  it  is,  that  the  south-easterly  extension  of  the  Thames 
gravel  has  been  destroyed,  except  the  fragments  isolated  at  Dartford 
Heath  and  Higham.  While  we  have  thus  evidence  of  the  former 
extension  of  the  gravel  in  this  direction,  we  have  also  evidence  of 
its  being  shut  off  from  the  sea  on  the  east  by  a  tract  of  land  several 
miles  broad,  and  we  are  thus  driven  to  trace  its  extension  to  the  sea, 
at  its  eastern  end,  in  a  direction  that  carries  us  over  the  now-elevated 
Chalk  country  lying  north  of  the  eastern  part  of  the  Weald  of 
Kent.  So  also,  on  the  west  of  London,  we  are  met  with  evidence 
of  its  original  extension  by  another  channel  in  the  direction  of  the 
same  elevated  Weald  country. 

It  is  quite  impossible,  within  the  compass  of  a  short  paper,  to 
show  adequately  the  movements  which  brought  into  existence  the 
original  valley,  and  those  which  afterwards  so  materially  altered  it, 
and  dislocated  the  formations  within  it ;  far  less  to  show  the  relation 
which  that  valley  and  its  deposits  bear  to  the  general  question  of  the 
formation  of  England  since  the  elevation  of  the  Upper  Drift.  As  to 
the  former,  the  sections  given  must,  as  far  as  they  go,  speak  for 
themselves ;  and  if  the  reader  will  (after  marking  the  northern 
boundary  of  the  gravel  given  in  the  note  to  page  100)  carefully 
follow  their  direction  in  the  map,  and,  while  bearing  in  mind  that 
one  great  branch  of  the  valley  and  its  gravel  cuts  through  the  line 
joining  the  Upper  Drift  outliers  on  the  Finchley  and  Havering  hills, 
correllate  these  sections  with  each  other,  they  will — ^whilo  at  variance 
with  any  extension  of  the  Thames  gravel  to  the  present  sea ;  witli 
the  formation  of  the  Brickearth  by  floods,  commencing  at  the  period 
of  the  highest  valley  gravels,  and  continued  down  to  that  of  the 
lowest, — bear  out,  I  think,  the  following  conclusions,  viz. : 

1.  That  there  is  no  widespread  set  of  hill  gravels  within  the  area 
of  the  Thames  Valley;  the  only  gravels  older  than  the  Thames 
gravel  (a;4'')  being  the  extremely  partial  and  thin  denudation 
gravels,  xl,  x2,  and  a;  3.' 

*  If  the  placefl  of  the  Plumstead  fault  in  Section  3,  and  of  the  Cliffe  fault  in 
Section  5,  be  marked  on  the  map,  and  a  ruler  laid  through  them,  it  will  indicate  the 
direction  of  a  rectilinear  line  of  throw  extending  from  the  Cliife  fault,  and  passing 
exactly  through  the  faults  of  Little  Thurrock,  Purfleet,  Erith,  Plumstead,  and  Lower 
Charlton. 

'  The  extensively-spread  gravel  of  the  Middle  Drift,  which  partially  underlies  the 
Boulder-clay,  lies  without  the  brow  of  the  Thames  Valley,  except  for  a  smaU  distanoe 
in  the  western  part  of  it. 
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2.  That  the  origincd  valley,  formed  subsequently  to  the  deposit  of 
the  Upper  Drift  or  Boulder-clay,  and  by  denudation  during  emer- 
gence from  the  Upper  Drift  sea,^  began  (after  passing  through  the 
fiagshot  sand  and  London  clay  alone,  between  Windsor  and  London) 
to  cut  down  on  the  east  of  London  to  the  Lower  Tertiary  sands 
in  the  central  line  of  its  trough ;  and  tliat  the  line  there  curving 
south-eastwards,  and  passing  across  the  extreme  south-west  of 
Essex,  made  its  way  to  the  sea  in  the  direction  of  the  eastern 
half  of  the  Weald;  the  London  clay  forming  only  the  higher 
dopes  of  the  trough  on  this  side  oif  London. 

3.  That  in  the  trough  so  formed,  and  after  its  complete  excavation, 
the  freeh-wator  deposit  of  the  Lower  Brickoartli  (x  4')  was  accumu- 
lated, having  a  very  limited  extension.  That  after  this  the  valley 
underwent  a  considerable  depression,  by  which  the  sea  was  admitted, 
rising  up  the  sides  of  the  valley  to  a  height  very  far  above  the 
limits  of  the  Lower  Brickearth,  and  covering  that  deposit,  by  which 
an  uniform  sheet  of  closely  bedded  fine  gravel  (x  4/^)  (composed  of 
material  brought  mostly  from  other  areas  than  those  draining  into 
the  valley,)  was  deposited ;  while  changes  of  level  occurred  during 
this  depression  that  gave  rise  to  the  bands  of  clay  and  sand,  yielding 
fresh-water  shells,  which  occur  in  a  few  places  near  the  margins  of 
the  deposits,  and  are  intorc^dated  in  the  gnivel.  And  that,  after  the 
completion  of  this  formation,  a  change  ensued  by  which  the  sources 
furnishing  ike  gravel  were  cut  oif,  the  mud  brought  do>vn  by  the 
surrounding  streams — instead  of  being,  as  hcrct/()fi)re,  carried  off  by 
the  tide  that  brought  the  gravel-freighted  ice — being  intercepted  and 
allowed  to  subside  in  (le])osit.' 

4.  That  the  south  si<le  of  the  valley  was  then  subjected  to  violent 
convulsions,  wliich  broke  up  the  surface,  and  caused  an  exUmsive 
denudation  of  all  the  three  deposits ;  eventually  converting  the 
valley  north  and  west  of  Grays  into  land  upon  which  a  forest  sprang 
tip ;  while  at  Grays,  and  south  of  it,  the  denudation,  cutting  through 
"the  Thames  gravel  and  sulyacent  Tlianet  sand  of  Dartford  Heath 
«md  Grays  Hill  down  to  the  Chalk,  formed  the  valleys  of  the  Cray 
ymd  Darent,  the  waters  of  which  passing  by  Purfieet  and  Grays, 
Howe<l  to  the  sea,  then  occupying  the  Chalk  area  of  the  Wealden 
clenudation,  and  in  which  the  later  gi-avel  (x5)  and  the  fluviatile 
•leposit  of  Grays  (xtV)  wore  accumulated. 

5.  Tlien,  but  after  what  interval  c^annot  bo  shown,  probably  a  long 
one,  a  part  of  the  forest  was  subjected  to  a  downcast,  and  the  swamp, 
vrith  its  peat,  formed  over  it ;  and,  finally,  the  river  Tliames  found 
its  way  through  the  swamp,  covering  the  peat  with  its  mud,  and 
liavingan  access  to  the  sea  provided  for  it  by  the  downthrow  forming 
Sea  Keach ;  a  do^^^lcast  which,  although  then  completed  to  the  extent 

'  I  confine  the  term  Drift  to  the  English  Glacial  beds  that  arc  older]  than  the 
valleys  existing  in  strata  which  are  newer  than  the  Trios,  and  lie  south  of  Flam- 
borouLrh  Head ;  using  the  term  Post-glacial  for  such  as  are  newer. 

*  That  the  climatic  conditions  producing  gravel  were  not  changed,  is  shown  by  the 
formation  of  the  later  gravels  {x5)\  and  I  have  seen  in  the  Upper  Brickearth  at 
Wanstead  large  angular  chalk  ilints,  apparently  icc-bome. 
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of  admitting  the  North  Sea,  had,  like  that  which  threw  down  the 
forest,  and,  by  its  interception  of  drainage,  originated  the  peat, 
probably  begun  in  the  convulsions  mentioned  in  conclusion  4. 

6.  That,  while  we  have  no  set  of  terrace-gravels  marking  the 
present  valley,  the  condition  of  the  northern  slope  east  of  London 
does  point  to  the  formation  of  the  original  valley  in  a  manner  bearing 
some  analogy  to  terrace  formation ;  but  the  corresponding  part  of 
the  southern  slope  of  the  original  valley  having,  with  the  exception 
of  the  solitary  remnant  of  Shooters*  Hill,  been  destroyed,*  there  now 
remains  nothiBg  resembling  such  a  terrace  condition  as  the  valleys 
of  the  Somme  and  the  Seine  are  represented  to  possess. 

These  are  all  the  conclusions  which  the  sections  and  &ctB  sub- 
mitted here  justify ;  but,  could  the  whole  phenomena  relating  to  the 
denudation  of  the  drift,  and  to  the  formation  of  the  Post-glacial 
gravels  in  those  counties  lying  south  of  Flamborough  Head,  which 
are  occupied  by  formations  newer  than  the  Trias,  be  presented  to 
the  reader,  it  could,  I  think,  be  made  to  appear  that  the  water 
depositing  the  Thames  gravel  was  that  of  a  strait  connecting  the  Post- 
glacial sea  of  the  west,  beyond  Beading,  with  the  same  sea  over  the 
Weald,  which  was  then  denuding  the  Wealden  area  prior  to  the 
excavation  of  the  Weald  Valley  between  its  Chalk  escarpments ;'  and 

>  It  would  incumber  the  paper  to  show  why,  since  the  original  valley  was  eat 
through  the  drift,  no  outlier  of  drift  should  occur  on  the  top  of  Shooters*  Hill, 
corresponding  to  that  on  Havering  Hill ;  but  it  is  capable  of  a  very  clear  and 
interesting  explanation.  To  give  it,  however,  would  require  a  description  of  the 
position  which  the  Upper  and  Middle-drift  occupies  in  Essex,  Middlesex,  and 
elsewhere. 

'  To  make  this  view  intelligible,  it  is  perhaps  necessary  to  explain  that  I  regard  the 
gravel  of  Southend  (which,  separated  from  the  Thames  gravel  by  several  miles  of 
gravel -less  country,  extends  in  the  form  of  a  narrow  strip  behind  the  marshes 
bordering  the  North  Sea  for  nearly  20  miles  in  a  NN.E.  direction  along  the  coast 
of  Essex,  and  is  capped  in  places  by  Upper  Brickearth,  and  which,  although  it  is  the 
same  as  that  fringing  the  estuary  oi  the  Med  way  between  Rochester  and  uie  Nore,  I 
will  distinguish  as  the  **  East  Essex  gravel")  as  a  remnant  of  a  great  sheet 
of  gravel  that  was  deposited  in  an  estuary  whose  mouth  joined  (near  Rochester)  the 
sea,  then  extending  over  the  Wealden  area  prior  to  the  excavation  of  the  Weald 
Valley.  This  estuary,  starting  from  the  point  where  its  mouth,  inosculated  with  that  of 
the  Thames  gravel  channel,  south-west  of  Rochester,  extended  in  a  NN.E.  direction 
through  what  is  now  the  mouth  of  the  Medwav,  and  traversed  a  land-tract,  of  which  the 
greater  part  occupied  the  area  now  represented  by  the  mouth  of  the  Thames,  and  by  that 
part  of  the  North  Sea  which  is  known  as  the  Swin,  such  tract  having  been  submei^ged 
oy  the  convulsions  giving  rise  to  Sea  Reach.  The  mouth  of  this  estuary  discharge  into 
the  sea  over  the  Weald,  in  contiguity  to  the  south-eastern  mouth  of  the  channel  of  Uie 
Thames  gpravel,  the  snbse<^ucnt  elevation  of  the  Weald  and  submergence  of  the  North 
Sea  having  reversed  the  direction  of  the  drainage  through  the  valley  of  the  Medway, 
so  that  it  now  flows  northwards  into  the  North  Sea,  instead  of  southwards,  as  it  did 
during  the  Thames  gravel  period,  and  for  several  stages  subsequent  to  that  period, 
into  the  Weald.  To  show  the  grounds  for  this  view,  liowcver,  it  would  be  necessary 
to  describe  the  condition  of  the  valleys  of  the  Aide,  Deben,  Orwell,  and  Stour,  and 
especially  the  condition  and  structure  of  the  valleys  of  the  Blackwater  and  Crouch. 
It  must  be  obvious,  however,  that  if  the  Thames  gravel  were  the  deposit  of  the 
present  valley  at  a  time  when  the  country  generally  stood  at  a  lower  level  (whether 
accompanied  by  floods  or  not),  then,  not  only  should  that  gravel  extend  to  the 
Thames  mouth,  but  these  six  valleys,  which  open,  like  that  of  the  River  Thames,  into 
the  North  Sea,  and  are  all,  in  some  part  of  them,  cut  either  through  the  Boulder-day, 
or  else  the  Middle  Drift,  should,  like  the  Thames  valley,  contain  a  sheet  of  gravel  sinular 
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that  it  was  not  until  after  the  upheaval  and  denudation  of 
the  deposits  {x  4',  x  4",  and  x  4^'^),  that  the  denuded  Chalk 
of  the  south  of  England,  and  of  the  north  of  France,  was  laid 
dry,  and  the  valleys  of  the  Weald,  of  the  Somme,  and  of  the 
S^e  were  cut  through  it.  We  should  also  see  that  the  great 
convulsions  which,  exerted  in  a  rectilinear  direction,  thus  broke  up 
and  destroyed  the  original  curvilinear  valley  of  the  Eastern  Thames, 
were  equalled,  and  even  surpassed,  by  others  of  contemporaneous 
date  and  like  rectilinear  character,  which  in  other  parts  also  broke 
up  or  modified  the  curvilinear  troughs  of  denudation  into  which  the 
Burfooe  had  been  furrowed  by  the  elevation  and  denudation  of  the 
Upper  Drift  sea-bed. 

Ebbatum. — ^In  the  first  part  of  this  article,  which  appeared  last 
month,  at  page  60,  line  23  from  top,  for  **  west,"  read  "  east'' — 
S.  V.  W.,  Jto. 


in, — On  a  Grorcjs  and  Species  of  Sauroid  Fish  (Ditaxiodus 

IMPAK,^  Ow.)  FROM  THE  ElMMERIDGE  ClAY  OF  CuLHAM, 

Oxfordshire. 

By  Pkofbssor  Owen,  F.R.S.,  F.6.S,  stc. 

(PLATES  IV.  AND  V.) 

THE  generic  name  of  the  Sauroid  Fish^  here  indicated  by  portions 
of  jaws,  relates  to  the  unusually  well-marked  arrangement  of 
the  teeth  on  the  dentary  bone  in  two  almost  parallel  ranks  along 
the  whole  of  its  alveolar  border.  The  outer  rank  (Plate  V.  fig.  1) 
consisting  of  few  and  large  teeth  ;  the  inner  rank  of  small  ones  in 
greater  number. 

It  is  by  no  means  uncommon  in,  and  is  almost  peculiar  to,  the 
class  of  Fishes,  to  have  two  or  more  teeth  on  the  same  transverse 
parallel  of  the  dentigerous  surface  of  the  same  jaw-bone ;  but  I 
have  not,  hitherto,  observed  two  such  ranks,  so  extensive,  well- 
defined,  and  differentiated  in  regard  to  size  and  curve,  as  in  the 
present  Sauroid  genus. 

This  additional  and  very  interesting  example  of  a  destructive 
order  of  Ganoid,  from  the  Kimmeridge  Clay,  was  obtained  from 

to  *  4" ;  whereas,  although  the  four  first-named  valleys  contain  occasional  patches  of 
gravel  analogous  in  position  to  that  described  as  z  2,  nothinsj  in  any  way  corresponding 
to  the  Thames  «j^ravel  {xA")  exists  in  tbem,  while,  in  the  case  of  the  gravel-less 
valleys  of  the  Crouch  and  Blackwater,  it  can  be  distinctly  shown  that  both  of  these 
▼alleys,  for  two  or  three  miles  of  their  course  (but  in  the  case  of  the  Blackwater  on 
its  south  side  only),  cut  like  the  Thames  mouth  at  right  angles  through  the  *'  East 
Essex  gravel."  The  terracing  down  of  this  East  Essex  gravel  into  the  valley  of  the 
Weald ;  first  to  beds  analagous  to  a:  5  and  x  5',  then  to  the  gravels  of  the  Lower 
Green  Sand  terrace,  around  Maidstone,  and,  lastly,  to  the  gravels  of  the  Weald  Clay 
bottom,  prior  to  the  reversal  ensuing  on  the  formation  of  Sea  Reach,  may  be  distinctly 
shewn;  as  the  terracing  of  the  Thames  gravel,  may,  in  like  manner,  be  traced 
through  the  Darent  and  Cray  Valley  beds,  to  the  gravels  of  the  Lower  Green  Sand 
terrace  near  Sevenoaks. 
*  8(f,  double ;  T(£{<t,  rank  ;  *o8oi5s,  tooth. 


108  0n>€n^Ne9v  Sauroid  Fisk. 

that  member  of  the  Upper  Oolite  series  at  Cnlham,  Oxfordshire,  and 
now  forms  part  of  the  choice  collection  of  William  Cnnningtony  Esq., 
F.G.S.,  of  Hillworth,  Devizes. 

The  most  instmctive  and  characteristic  specimen  consists  of  the 
chief  part  of  the  dentary  element  of  the  left  ramus  of  the  lower  jaw 
(Plate  V.)  It  is  unusually  broaui  above  in  proportion  to  its  depth,  for 
the  purpose  of  due  provision  of  space  for  tiie  attachment  of  tiie  two 
ranks  of  the  dental  array.  The  outer  and  inner  sides  of  the  bone 
meet  at  almost  a  right  angle  (fig.  3),  and  form  a  sharp  ridge, 
which  there  defines  the  lower  contour  of  the  mandible.  Tlie  outer 
side  of  the  dentary  is  slightly  convex  vertically,  1  inch  2  lines  deep, 
smooth,  and  with  a  polish  at  some  well-preserved  parts  of  the 
surface.  Tlie  outer  margin  of  the  alveolar  tract  rises  where  it  forms 
that  part  of  the  base  of  attachment  of  a  tooth,  and  the  surface  sinks 
slightly  below  this  part.  The  dentary  is  gently  bent  to  this  short 
symphysis,  producing  a  corresponding  degree  of  convexity  of  the 
outer,  and  of  concavity  of  the  inner,  surface,  lengthwise.  The 
inner  surface  inclines  at  its  upper  border  toward  the  inner  rank  of 
«mall  teeth,  which  arc  attached  a  little  way  from  the  convex  border  so 
formed,  not  close  to  the  edge,  like  those  of  the  outer  rank  to  the  outer 
border.  Below  the  inner  border  the  surface  is  slightly  concave 
vertically,  and  deepens  to  form  the  angular  depression  (fig.  2)  for 
the  attachment  of  the  splenial  part  of  the  angular  element  of  the 
mandible. 

The  number  of  teeth  of  the  outer  rank,  indicated  by  wholes  or 
parts,  in  place  and  use,  at  the  same  time  in  the  present  portion  of 
the  dentary,  is  9.  The  first  and  second  have  been  broken  away  by 
recent-looking  posthumous  fracture  from  their  places  of  attachment 
An  empty  depression  of  corresponding  size  between  them,  indicates 
a  tooth  that  has  been  naturally  shed, — a  like  depression  intervenes 
between  the  second  and  third  tooth.  This  is  entire,  as  is  also  the 
fourth  in  close  contiguity  therewith.  Then  follows  an  interspace 
of  an  empty  socket,  and  the  succeeding  five  teeth  are  separated  by 
such  intervals  equalling  at  their  bottom  the  autero-posterior  extent 
of  the  teeth  in  place.  These  are  conical,  very  slightiy  curved 
inward  and  backward,  and  sharp  pointed :  they  are  seen  of  the 
natural  size  in  Plate  V.  The  transverse  exceeds  the  fore-and-aft 
diameter  of  the  attached  base.  The  outer  side  of  the  base  does  not 
show  the  impression  characteristic  of  such  teeth  in  Thlattodns,  The 
enamel  is  laid  upon  the  upper  half  of  the  crown ;  it  is  smooth  and 
glistening.  The  cement  slightly  thickens  where  it  coats  the  lower 
or  basal  half  of  the  tooth. 

Of  the  inner  rank  of  mandibular  teeth  fifteen  are  preserved  in 
the  same  extent  of  the  alveolar  tract  as  supports  the  nine  outer 
teeth.  These,  as  is  shown  in  fig.  2,  are  more  recurved  and  also 
incurved  than  the  outer  rank,  and  generally,  though  slighly,  de- 
crease in  size  as  they  are  pltu^ed  further  back. 

The  two  ranks  of  teeth  come  pretty  close  together  at  the  sym- 
physial  part  of  the  mandible,  but  soon  diverge,  showing  the  extent 
of  transverse  interspace,  for  example,  between  the  third  tooth  of 
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each  row,  delineated  in  fig.  3.  This  distance  the  two  ranks  main- 
tain to  near  their  rear  end,  where  they  again  slightly  approximate. 
I  have  seldom  seen  a  more  e£fective  and  formidable  array  of  laniary 
teeth  in  the  jaws  of  a  Sanroid  Fish. 

Of  such  a  fish  the  bone,  of  which  two  views  are  given  in  Plate 
IV.,  from  the  same  formation  and  locality,  is  part  of  the  superior 
m&xillaxy.     From  similarity  of  size ;  but  more  especially  from  the 
amilarity  of  number,  size,  and  arrangement  of  the  laniary  teeth; 
from  the  corresponding  degree  of  antcro-postcrior  compression  of 
the  base  of  the  tooth,  as  shown  in  Plate  IV.,  fig.  2 ;  from  the  pro- 
portions of  the  enameled  and  cement-covered  jmrts  of  the  crown, 
and  from  the  shape  and  degree  of  curvature  thereof,  so  far  as  is 
abown  in  the  least-mutilated  teeth  (Plate  IV.,  fig.  1),  I  am  disposed 
to  refer  this  specimen  to  the  same  genus  and  species  as  the  mandible 
(Piute  v.).     In  one  of  the  large  maxillary  teeth  I  found,  on  scrap- 
ing away  the  cement,  a  slight  depression  on  the  outer  side  of  the 
base,  as  in  the  antepenultimate  tootli  in  fig.  1 ;  but  this  is  neither 
so  deep  or  so  constant  as  in  Thlattodus.     In  both  the  upper  and  lower 
teeth  of  DUaxiodua  a  large  pulp-cavity  remains,  partly  filled  by  a 
lighter-ooloared  matrix  than  the  outside  petrified  clay,  as  shown  at 
Plate  IV.,  figs.  1  and  2. 

Most  iMTobably  the  inner  rank  of  small  mandibular  teeth  were 
opposed  by  a  similar  rank  of  teeth  on*  the  palato-pterygoid  jaws 
panllel  with  the  maxillary  rank  of  laniaries. 

The  figures  in  Plates  IV.  and  V.  aro  of  the  natural  size,  and  are 
explained  in  the  text.  My  Ix/st  .'icknowletlgtnrionts  Jiro  due  to  Mr. 
t-'unnin^n  for  this  and  former  oi)portuuities  of  a<l<ling  to  the  facts 
*jf  Palaeontology. 

EXPLANATION  OF  PLATES  IV.  AND  V. 

f  LiTB  IV' — Portion  of  superior  niaiilliry  bone  und  teeth  of  Dttaiiodus  impar. 
Fig.  1.  Outer  side. 

2.  Alveolar  Hurface. 

Plate  V. — Portion  of  dcntary  element  and  teeth  of  lower  jaw  of  Ditaxiodus  impar. 
Fig.  1.  Outer  side  ami  rank  of  teeth. 
2.  Inner  Hide  and  rank  <»f  teeth. 
8.  Anterior  or  syni[)]iy«ial  end. 
4.  UndcT  view  of  part  of  the  dcntary. 


IV. — On    an    AnCTINT    IjK.VrH    AND    A    SUHMKK(iED    FoRKST,    NEAU 

WiSSANT. 

By  E.  C.  II.  Day,  F.G.S. 
(PLATE  VII.) 

ifR.  PRESTWICIT  has,  in  two  valuable  i>aporK,  ])ul)lisliO(l  ])y 
L  the  Geological  Socicjty.*  ^ijivon  a  very  <lt'taiicMl  dcscriptioii  of  a 
raised  Leach  and  associated  rocoiit  acoumulations,  npon  xhv  coast  in 
the  vicinity  of  Sanj^itte,  a  village  about  five  miles  from  Calais.  In 
the  secuncl  of  these  paiKjrs,  the  author  mentions  that  he  proceeded 

*  Quart.  Joum.  Geol.  Soc.,  vol.  vii.,  p.  274,  1851 ;  and  vol.  xxi.,  p.  440,  1865. 
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round  the  headland  called  Cap  Blano-nez,  for  the  purpose  of  ascer- 
taining whether  any  traces  of  a  similarly  recent  formation  were  to 
be  observed  in  the  bay  of  Wissant,  and  tiiat  his  search,  as  far  as  he 
went,  was  fruitless;  "but,"  he  adds,  "owing  to  the  extent  of  the 
dunes  around  Wissant,  such  a  beach  might  be  entirely  hidden  by  the 
sands." 

During  a  recent  trip  to  this  locality,  I  was  more  fortunate  than 
Mr.  Prestwich,  for  after  having  first  noticed  the  raised  beach  north 
of  Cap  Blanc-ncz,  1  met  with  what  appeared  to  me  to  be  a  second 
one  beneath  the  Sand-dunes,  above  referred  to,  in  the  neighbourhood 
of  Wissant ;  and,  still  more  happily,  I  discovered,  at  low- water  level 
of  the  adjoining  shore,  a  striking  example  of  a  "submerged  forest." 
Unfortunately,  however,  for  the  reader  of  this  article,  1  was  at  that 
time  unaware  that  these  formations  had  escaped  the  notice  of 
Mr.  Prestwich,  and  as  I  was  also  more  particularly  interested  in  the 
examination  of  the  underlying  Secondsury  rocks,  1  did  not  pay  such 
attention  to  the  details  of  the  more  recent  deposits  as  they  deserve 
to  have  bestowed  upon  them.  My  object  in  laying  the  very  scanty 
notes  that  1  did  make  before  geologists,  is  therefore  only  to  draw 
their  attention  to  the  existence  of  these  phenomena,  and  to  suggest 
further  enquiry  into  their  characters  and  into  the  conclusions  to 
which  they  seem  to  point,  so  that  others  may  be  induced  to  supply 
my  deficiencies. 

Before  describing  the  formation  near  Wissant,  I  must  beg  the 
reader's  attention  to  a  few  words  upon  that  near  Sangatte  ;  pre- 
mising, however,  that  my  own  notes  amount  to  a  mere  summary  of 
Mr.  Prestwich' s  most  exact  description.  This  recent  accumulation 
(Plate  VTI.  Fig.  II.)  strikes  the  observer  at  once  as  consisting  essen- 
tially of  three  parts  :  a  shingle-beach  of  well-rounded  flints  and  frag- 
ments of  ferruginous  sandstones ;  a  mass  of  Chalk-rubble ;  and,  thirdly, 
an  accumulation  of  angular  flints.  The  raised  beach  (Fig.  IT.  6)  rests 
partly  against  a  former  cliff'  and  partly  upon  a  former  sea-bed  of 
Chalk,  and  at  its  most  south-westerly  extent  it  is  situated  about  12 
or  15  feet  above  the  present  high-water  level.  From  that  elevation 
it  dips  gradually  in  the  direction  of  Sangatte,  until  it  passes  out  of 
sight  beneath  the  shingle  of  the  existing  shore.  The  large  well- 
rounded  flints  which  compose  it  are  firmly  cemented  together  in  a 
chalky  matrix,  and  blocks  of  this  conglomerate  are  to  be  seen 
scattered  on  the  beach.  Resting  upon  this  shingle-bed  is  the  mass 
of  chalky  debris  (Fig.  II.  4)  :  many  of  the  fragments  of  clialk  are 
more  or  less  rounded  either  by  gentle  water-action  or  by  long-con- 
tinued exposure  to  the  atmosphere  during  a  period  of  very  gradual 
accumulation.  Here  and  there  in  this  I  noticed  collections  of  small 
quartz  gravel  (4'),  which  seem  to  me  to  favour  the  idea  that  it  is  at 
least  partly  of  subaqueous  origin.  Somewhat  nearer  to  Sangatte  than 
where  the  ancient  beach  disappears,  green  and  brown  sands  (Fig. 
n.  5),  stratified  in  beds,  one  or  two  feet  in  thickness,  occur  below 
the  Chalk-rubble,  and  with  these  also  I  noted  the  presence  of  the 
small  quartz  gravel.  The  junction  of  the  sands  with  the  shingle 
below  is  concealed  by  the  crumbling  away  of  the  loose  beds  above, 
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jet  their  oonnection  with  the  raised  beach  is  so  clearly  suggested  by 
their  relative  position,  that  I  was  altogether  bewildered  when  1 
found,  on  reference,  that  D*Archiac*  assigned  them  to  the  older 
Tertiary,  llie  third  component  of  the  group  is,  in  character,  an 
excellent  example  of  what  De  la  Bcche,'  in  his  description  of  raised 
beaches,  termed  a  "  head ; "  in  position,  however,  it  is  far  removed 
from  any  difif  or  steep  elevation  whence  the  angular  fragments  could 
have  faUen,  whilst  they  also  seem  too  large  to  be  a  "  rain- wash ;"  so 
that,  in  spite  of  its  appearance,  the  observer  is  forced  to  the  conclu- 
non  that  the  materials  of  which  it  is  composed  have  been  transported 
from  a  distance ;  but,  by  what  agency  ? 

Whilst  the  appearance  of  this  raised  beach  and  its  accompaniments 
was  still  fresh  in  my  mind,  I  chanced  to  be  examining  the  coast 
between  Wissant  and  Cap  Blanc-nez,  when  I  was  much  struck  by 
the  peculiar  appearance  of  a  recent  formation,  which  forms  part  of  a 
low  cliff  between  the  former  place  and  the  little  hamlet  of  St.  Pol. 
North  of  a  stream  that  descends  from  Sombre-Haute  and  finds  its 
way  through  the  Sand-dunes  to  the  sea,  at  about  half  a  mile  from 
Wissant,  large  blocks  of  grit,  resting  upon  dark -green  sands,  and 
iome  underlying  dark  clays,  indicate  the  presence  of  the  Lower 
Greensand  Formation  beneath  the  shore.  The  higher  part  of  the 
"bet  ween -tide-marks'*  is  here  covered  by  flint-shingle,  and  at  high- 
water  level  a  bed  of  shingle,  of  ancient  origin,  begins  to  crop  up 
into  sight,  from  which  evidently  the  flints  of  the  present  beach  are 
derived.  At  first  the  characters  of  the  old  beach  are  hot  distinctly 
seen ;  but  as  the  observer  proceeds  in  a  north-easterly  direction, 
and  the  Grecnsiind  and  the  Gaiilt  form  a  gradually-rising,  low  cliff, 
he  will  pcrceivt^  the  recent  accumulation  well  exposed,  capping  the 
Secondary  strata  and  interposed  between  tliem  and  the  Sand-dunes. 
At  the  time  of  my  visit  it  could  be  clearly  traced  for  500  paces,  and 
beyond  that  distance  I  do  not  think  that  it  exists ;  though  it  may  do 
80,  and  be  concealed  by  tluj  fall  of  sand  and  (h'hris  from  above.  At 
the  point  where  it  ceases  to  be  visible,  its  base  is  at  least  15  feet  over 
the  highest  shingle  of  the  shore ;  so  that  it  rests  upon  a  gradual 
elope,  having  a  regular  inclination  of  a])0ut  1  in  G4,  in  a  south- 
westerly direction.  Where  it  is  ])est  exposed,  the  formation  presents 
the  following  sequence  of  characters,  and  dis})lays  the  section  given 
in  the  accompanying  figure  (Plat^^  VII.  Fig.  1.). 

A  bed  six  feet  in  thickness  of  chalk  pebbles  and  rolled  flints 
(Fig.  I.  G)  rests  directly  upon  the  Cretaceous  strata ;  towards  the 
northern  end  the  chalky  element  rather  ]>re(lominatcs,  the  flints 
being  here  most  thickly  packed  in  the  middle  of  the  bed,  and  more 
scattered  above  and  below ;  where,  however,  it  comes  down  towards 
the  present  beach,  there  is  less  of  the  Chalk,  and  the  bed  is  more 
exclusively  composed  of  flints.  As  far  as  I  noticed,  the  materials 
are  not  cemented  together ;  and  this,  at  first  sight,  led  me  to  think 
that  the  accumulation  was  an  equivalent  of  the  Chalk-rubble  or 

*  D'Archiac  Ilistoirc  dcs  Progrtis  dc  la  Geologic,  T.  4,  p.  200. 
'  Report  on  Geology  of  Cornwull,  etc.,  p.  432. 
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dibris  of  the  Sangatte  example  (Fig.  11.  4) ;  bnt,  on  ezaminationy 
the  well-rolled  character  of  me  Chalk-pebblea  especially,  convinced 
me  that  it  was  a  genuine  ancient  beach.  In  places  the  shingle  is 
capped  by  a  bed  (Fig.  1. 5)  six  inches  thick  of  greenish  sand,  greatly 
resembling  the  sand  occurring  above  the  beach,  north  of  Blanc-nez, 
and  this  fact  confirmed  my  impression  that  the  whole  was  of  sub- 
aqueous origin.  I  now  regret,  however,  for  a  reason  given  in  ibib 
sequel,  that  I  did  not  examine  the  sand  more  closely. 

Besting  upon  the  patches  of  greenish  sand,  or  where  this  is  absent 
directly  upon  the  shingle,  is  a  stratum  so  largely  composed  of 
vegetable  remains  as  to  appear  to  be  a  layer  of  bog-earth.  This  bed 
(Fig.  I.  3),  a  foot  in  thickness,  throws  out  much  water,  which 
strongly  marks  the  beds  below  with  ferruginous  stains;  it  would 
seem,  however,  to  contain  a  considerable  proportion  of  fine  greenish- 
grey  sand.  Its  dark  colour  renders  this  deposit  a  conspicuous  object 
in  the  low  cliff,  contrasting  as  it  does  so  strongly  witli  the  lighter- 
coloured  beds  above  and  below.  Brown  sand  rests  upon  the  last 
stratum,  and  is  apparently  the  same  as  that  of  the  dunes,  but  it 
is  separated  from  the  latter,  in  places  where  the  cliff  is  sufficients 
preserved  to  show  the  complete  sequence,  by  a  second  but  m.wm 
thinner  layer  of  vegetable  ddhris  (Fig.  I.  2  and  1).  Such  is  the 
series  of  deposits  that  here  intervene  between  the  older  formationB 
and  the  Sand-dunes. 

On  a  subsequent  visit  to  the  same  locality,  whilst  availing  myself 
of  l()w-w<iter  to  search  for  the  nethermost  beds  of  the  Lower  Green- 
sand  exposed  on  this  coast,  I  came  upon  a  most  instructive  example 
of  an  ancient  and  partially  submerged  forest.  Black  patches 
(Fig.  I.  7),  which  I  mistook  from  a  distance  for  secondary  rocks, 
stood  up  out  of  the  sand  of  the  shore  at  low- water  level,  about 
200  yards  seaward  of  the  raised  beach.  On  examination,  I  found 
them  to  consist  of  a  peaty  formation  embedding  numerous  stumps  of 
trees  of  various  sizes,  still  standing  upright  and  with  their  roots 
running  down  into  the  mass  below.  I  traced  these  trees  for  a 
considerable  distance  along  the  shore  opposite  to  the  raised  beach, 
but  time  did  not  allow  me  to  examine  the  stratum  as  closely  as  I 
wished  to  do.  I  noted,  however,  that  the  black  peaty  bed,  in  the 
lowest  part  that  I  could  find  exposed,  contained  numerous  white  Chalk 
pebbles  scattered  through  it ;  and  I  was  further  successful  in  obtain- 
ing from  amongst  the  roots  of  a  tree  a  single  bone,  the  larger  portion 
of  the  metatarsal  of  a  ruminant,  which  had  every  appearance,  from  its 
dark  colour  and  great  weight  (apparently  due  to  an  infiltration  of 
iron),  of  being  coeval  with  the  forest.  As,  however,  it  contained  all 
or  nearly  all  its  animal  matter,  and  I  found  the  colour  to  be  super- 
ficial, and  as  I  am,  moreover,  inexperienced  in  these  recent  reliquiae, 
and  there  was  every  possibility  of  its  being  a  modem  intrusion  into 
the  ancient  deposit,  I  was  glad  on  my  return  to  have  an  opinion 
upon  its  antiquity.  Mr.  Wm.  Davies,  of  the  British  Museum,  who 
kindly  compared  it  for  me  with  corresponding  bones  in  the  national 
collection,  tells  me  that,  in  his  opinion,  it  may  be  assigned  to  the 
Aurochs  {Bison  priscuaf),  which  puts  its  contemporaneity  with  the 
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forest  pretty  well  beyond  all  doubt.  Subficquently,  on  examining 
this  bone  in  the  presence  of  Mr.  Etlieridge,  some  of  the  gre<^ui8h 
grey  sand  contained  in  it  fell  ont,  and  we  observed  in  tliis  a  specimen 
of  a  small  Planorbia  and  one  of  Biihynia  tentaculaia,  which  show  the 
freshwater  origin  of  this  infilling.  I  have  little  doubt,  from  the 
presence  of  the  Chalk  pebbles  in  the  bottom  of  the  peat  bed.  but 
that  this  is  a  continuation  of  tlie  similar  deposit  overlying  the  raised 
beach,  although  I  observed  no  stumps  of  trees  in  the  latter.  The 
sand  contained  in  the  bone  is  very  similar  to  that  overlying  tlie 
shingle,  and  I  now  am  sorry  that  I  did  not  examine  the  latter  to 
see  if  it  be  not  also  of  freshwater  origin.  Should  it  prove  to  be  so, 
its  very  close  association  with  the  bod  below  would  possibly  lead  to 
the  conclusion  that  the  latter  was  not  a  marine  but  a  freshwater 
beach,  formed  upon  the  shore  of  a  lake  or  estuary.  I  merely 
suggest  the  possibility  of  this,  as  the  present  conformation  of 
Wissant  Bay  is  such  as  to  remind  us  that  an  elevation  of  this 
district  would,  in  past  times,  when  all  the  hard  rocks  were  more 
prominent  than  now,  have  liad  the  effect  of  converting  it  into  an 
almost  basin-shaped  depression;  the  Portland  beds  to  the  westward 
and  the  Chalk  to  the  north  fonning  piirt  of  an  elevated  rim  roimd  a 
hollow  scooped  out  in  the  Kimmeridge  and  Oxford  clays  and  the  Gault 
and  Grcensands.  The  correlation  of  the  formations  just  described 
with  those  near  Sangatte  must  ho  dependant  upon  the  determination 
of  this  question  ;  for  if  the  Wissant  beach  is  of  lacustrine  origin, 
then  it  La  probably  contemporaneous  with  the  Sangatte  Chalk-rubble, 
and  tlie  "  head'*  of  the  latter  with  the  forest,  the  Sand-dunes  being 
more  modem  than  either.  On  the  otlier  hand,  should  both  bciiches 
Ix*  of  the  sairio  date,  then  the  forest  would  have  been  coeval  with 
the  accumulation  of  the  Chalk  drhris  an<l  the  formation  of  the 
••head"  i»robably  with  that  of  the  Sand-dunes.  I  do  not  believe, 
however,  that  the  latter  jire  of  the;  most  modem  dat^,  for  the  con- 
figuration of  the  co;ust,  and  the  fact  that  the  raised  beach  and  the 
ancient  forest  are  now  being  laid  bare,  show  clearly  that  the  sand  is 
Wing  cut  away  on  its  seaward  edge,  and  that,  consequently,  it  is  but 
a  remnant  of  a  more  extensive  series  of  dunes. 

Tlie  consideration  of  this  question  has  suggested  another  enqniiy 
to  my  mind.  Why  luis  Wissant  ceased  to  be  a  port?  for  formerly  it 
was  one  of  some  little  impoi-tiince,  and  now  it  can  scarcely  ])e  cidl(^<l 
a  fishing  village.  The  answer  generally  given  would  proljably  bo 
that  the  growth  of  the  Sand-dunes  had  ol>literated  its  harbour ;  but 
if  it  Ixi  true  that  tlie  sands  are  being  cut  away,  this  (wplauation  will 
not  hold,  and  I  myself  think  that  a  far  more  tenable  view  is  to  Ixi 
\K\is(if\  upon  the  geological  structure  of  the  suba<|ueou8  i>art,  of  the  bay. 
If  we  look  at  the  map  (IM.  YIl.  Fig.  III.)  we  see  that  a  shoal  having 
less  tlian  a  fathom  of  water  on  it  at  lowest  tides,  ext(?nds  from  Cap 
Gris-nez,  in  a  north-easterly  direction,  in  such  a  manner  as  to  cut  off 
a  channel  about  half-a-mile  in  width,  and  having  a  depth  of  from  two 
to  three  fathoms  of  water  in  it,  directly  abreast  of  Wissant.  The 
shoal  is  probably  owing  to  an  accumulation  of  masses  of  gi'it,  the 
remains  of  the  Kimmeridge  and  Portland  strata  that  once  covered 
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the  tract ;  and  these,  during  the  conrse  of  oentnries  of  exposure  to 
the  heavy  seas  that  break  upon  the  ooast,  must  have  undergone  some 
considerable  amount  of  destruction.  Formerly,  therefore,  this  shoal 
must  have  formed  a  natural  breakwater,  and  have  rendered  the 
channel  within  it  a  convenient  harbour.  The  gradual  destruction  of 
this  barrier  has  probably  been  accompanied  by  a  gradual  silting  up 
of  the  depression  within.  The  accompanying  map  is  taken  from  the 
Admiralty  chart  "  copied  from  the  Pilote  Francais  of  1836,  and  in  a 
later  chart  (1848)  the  depth  of  water  at  points  hero  marked  31  and 
3^  fathoms  is  marked  as  only  being  3  fathoms,  so  that  it  any 
reliance  is  to  be  placed  on  these  data,  the  process  of  silting  up  is 
progressing  very  rapidly.  It  occurs  to  me,  as  by  no  means  im- 
probable, that  a  change  of  level  of  the  land,  by  a  slight  sinking, 
may  have  at  the  same  time  lowered  the  barrier,  and  by  increasing 
the  general  depth  of  water  in  the  bay  have,  to  some  extent, 
counteracted  the  effect  of  this  very  rapid  silting  up  of  the  old 
harbour.  But  this  is  mere  conjecture,  and  I  only  throw  out  these 
remarks  in  the  hope  that  some  archaeologist  may,  perhaps,  be 
induced  to  search  out  any  evidence  of  the  cause  why  Wissant  has 
ceased  to  be  a  port ;  geologists  may  thereby  be  enabled,  perhaps,  to 
form  some  idea  of  the  nature  and  amount  of  the  changes  that  have 
taken  place  in  and  around  this  interesting  bay  during  the  period 
of  history. 

But  to  revert  to  the  more  ancient  history,  the  raised  beaches 
(or  that  of  Sangatte,  at  least)  prove  a  period  when  the  land  was 
depressed  below  its  present  level,  and  the  peat  bed  shows  one  of 
re-elevation.  The  sand  above  and  the  second  layer  of  mould 
indicate  a  second  alternation  of  movement ;  and  I  am  inclined  to 
think  that  the  growth  of  the  present  dunes  took  place  during 
yet  another  upheaval ;  and  their  partial  destruction,  as  already 
suggested,  during  a  final  and  very  modem  period  of  depression, 
which  has  left  the  submerged  forest  where  we  now  find  it.  Such 
a  succession  of  oscillatory  movements  is,  at  the  present  day,  well 
understood,  and  is  in  perfect  accordance  with  facts  observed  else- 
where.* De  la  Beche  tells  us  also  that  the  dunes  of  the  Cornish 
coast  are  composed  of  two  parts  of  different  ages.*  This  gives  us  an 
example  parallel  to  that  above  described,  where  the  two  portions 
appear  to  have  been  separated  by  a  period  during  which,  what  must 
have  been  at  the  time,  an  abundant  vegetation  covered  the  older. 
Wliere  this  stratum  of  mould  has  not  been  preserved  we  lose  all 
clue  to  the  fact  that  these  dunes  are  not  throughout  of  one  date,  but 
belong  to  epochs,  probably  separated  by  a  long  interval  of  time. 
By  such  perishable  evidences  are  the  remarkable  events  of  the 
world's  history  preserved  to  us  in  the  Geological  Record  I  K  the 
pages  that  we  have  before  us  are  so  fragmentary  we  may  well 
judge  how  many  must  have  been  altogether  destroyed  I 

^  VicU^  for  one  instance,  De  la  Beche*8  Report,  etc..  pp.  401,  et  $eq. ;  also  the 
Abstract  of  Mr.  Godwin  Austen's  paper  *<0n  Submerged  Forest"  (Geol.  Mao., 
Tol.  ii.  p.  656. 

^  Supra,  p.  426,  $t  »eq. 
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In  oonclnsion,  I  can  only  reiterate  the  hope  that  now  that  I  have 
drawn  attention  to  the  subject,  some  more  competent  Geologist  will 
devote  more  time  than  I  was  able  to  afford  to  the  thorough  examina- 
tion of  this  interesting  field  of  enquiry.  If  my  hastily-made  observa- 
tions be  found  accurate,  I  shall  be  glad  of  the  confirmation ;  if  they 
are  otherwise,  then  the  sooner  they  are  corrected  the  better  I  shall 
be  pleased. 

Note.  —  Since  the  above  was  printed,  I  have  accidentally  met 
with  a  notice  "On  a  Recent  Marine  Accumulation  at  Boulogne," 
published  in  the  Proceedings  of  the  G^eologists'  Association.  The 
author,  my  friend  Mr.  Rose,  F.G.S.,  of  Yarmouth,  therein  states 
upon  the  authority  of  the  late  M.  Bouchard,  that  "  there  appears  to 
have  been  a  subsidence  of  this  part  of  the  French  coast  since  the 
Roman  period ; "  the  supposition  being  founded  upon  the  present  posi- 
tion of  works  constructed  during  the  Roman  occupation  of  Gaul.  This 
observation,  therefore,  affords  me  most  unexpected  corroboration  of 
my  conjecture  regarding  a  possible  subsidence  of  the  Wissant 
district  within  even  very  recent  times. 

EXPLANATION  OF  PLATE  VII. 

^.  I. — Section  of  Recent  FormationB  on  the  coast,  near  Wissant. 

1.  Sand ;  the  hase  of  the  danes. 

2.  Layer  of  Tegetahle  mould  (3  inches  thick),  absent  in  places. 

3.  Sand  (12  inches),  iipparuntly  similar  to  that  of  the  dunes. 

4.  Peaty-stratum  (12  inches). 

5.  Patcnes  of  greenish  sand ;  capping 

6.  Shingle  of  rolled  flints  and  chalk-pebbles ;  resting  on  Oault  and  Lower 

Greensand. 

7.  Ancient  Forest ;  probably  a  continuation  of  No.  4. 

Fig.  II. — Diagrammatic  Section  of  the  Raised  Beach,  etc.,  near  Sangatte. 
1.  **  Head"  of  angular  flints,  etc. 

4.  Chalky  debris ;  with 

4'.  Slight  beds  of  coarse  gravel  here  and  there  in  the  mass. 

5.  Greenish  and  brown  sands,  stratified  and  associated  with  layers  of  fine 

gravel. 

6.  Ancient  Beach ;  resting  upon  Lower  Chalk. 

N.B.  The  same  Nos.  are  applied  m  these  two  Figs,  to  the  beds  of  the  one  series, 
possibly  of  contemporaneous  origin,  with  those  of  the  other. 

Fig.  III. — Sketch-map  of  the  coast  between  Sangatte  and  Cap  Gris-ncz,  to  show  the 
position  of  the  Raised  Beaches,  etc.  (Copied  from  the  Admiralty  Chart, 
Sheet  XIV.,  1836.) 


Y. — On   a   Eaised   Beach   and  other  Recent  Formations,  nbab 

Weston-super-Mare. 
By  E.  C.  H.  Day,  F.G.S. 

I  CANNOT  refrain  from  adding,  as  a  supplement  to  my  remarks 
upon  the  Raised  Readies  in  the  Pas  de  Ciilais,  a  few  rough  notes 
Upon  a  similar  formation,  examined  by  mo  some  years  since,  in  Bim- 
heck  Cove,  near  Weston-super-Mare.  The  distance  apart  of  the  two 
localities  may  seem  to  render  this  association  of  the  d(iaQivgt\QXi& 
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uncalled-for,  but  a  similar  feature  in  each  case  makes  a  comparison 
between  them  interesting. 


FlQ.  1. — DiAGBAM  OF  A   RaISKD   BeACH,  ETC.,  NEAR  TVsSTON-tiUPBR-MAaE. 

1.  "Head."  2.  Ancient  Cliff.  8.  Ancient  Dunes.  4.  Ancient  Beadi. 

5.  Ancient  Shore.        6.  Present  Beach. 
A.A.  Carboniferous  Limestone.        u.w.l.  High-water  Leyel. 

Bimbeck  Cove,  immediately  to  the  north  of  Weston-super-Mare, 
is  bounded  by  a  cliflf  of  Mountain  Limestone  and  Trap-rock  (fig.  1). 
At  about  25  feet  above  the  level  of  the  highest  tides  a  bed  (from 
3  to  4  feet  thick)  of  old  water-worn  shingle  rests  upon  this  cliflf. 
About  the  time  that  I  examined  it,  a  large  mass  of  the  underlying 
rock  fell,  and  masses  of  the  conglomerate  were  brought  down  upon 
the  present  beach.  The  materials  of  these  were  so  firmly  cemented 
together,  that  it  required  violent  labour  with  heavy  tools  to  break 
them  up  ;  a  process  that  was  very  destructive  of  the  numerous  bones 
imbedded  in  them.  These  bones  included,  I  remember,  limb-bones 
of  nmiinants  and  their  teeth,  also  a  few  teeth  of  carnivora ;  but  the 
most  abundant  remains  were  the  teeth  of  a  smaU  species  of  horse.* 
It  was  suggested  at  the  time  that  this  accumidation  might  be  an  in- 
filling of  a  fissure,  but  the  shingle  which  composed  it  is  as  much 
rounded  as  that  upon  the  present  l>each,  which  occupies  a  situation 
very  similar  to  that  of  the  ancient  one.  Moreover,  there  occurred 
in  the  conglomerate  numerous  shells  of  lAtorina  (L,  litorea  and 
L,  litoralis)  and  a  few  of  Tellina  tennis j  all  forms  at  present  abundant 
on  the  coast.  My  own  impression  at  the  time  was  not  only  that  it 
was  a  genuine  Kaised  Beach,  but  that  it  was  probably  coeval  with 
that  of  Brighton, — in  which  likewise  were  obtsdned  the  bones  of 
a  small  species  of  horse.' 

1  The  bones  then  obtained  from  this  deposit  were  in  the  possession  of  the  late 
Dr.  Torakins  and  of  Charles  Pooley,  Esq.,  both  of  Weston,  and  some  in  my  own.  I 
have  still  a  few  of  the  teeth.  Amongst  my  specimens  is  one  tooth  of  Stftsnm-tpekda, 
the  Cave  Hyena.  Mr.  Pooley,  if  I  remember  rightly,  also  obtained  some  jflints  froa 
the  conglomerate— a  remarkable  fact,  as  no  such  flints  are  to  be  found  apywhece  ia 
the  neighbourhood,  at  the  present  day,  unless  artificially  imported. 

^  On  exanumng  the  fossil  remains  of  hones  in  tiie  British  Museum,  I  find  two  very" 
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Orer  tiiis  Baised  Beacb  is  a  mass  of  blown  sand,  precisely  similar 
in  character  to  that  now  accumulating,  witliin  the  distance  of  a  mile 
or  two,  at  the  bottom  of  the  neighbouring  bay.     The  road  from 
Weston  to  Kewstoke  passes  partly  through   this  sand,  and  i)artly 
through  an  extensive  mass  of  angular  "head"  that  rests  upon  it,  and 
forms  a  talus  at  the  foot  of  an  ancient  and  now  inland  cliff.     In  this 
instance  we  see  that  after  the  Raised  Beach  was  formed,  in  a  similar 
position  and  under  similar  conditions  to  the  present  one,  a  slight 
elevation  must  have  occurred,  during  which  the  Sand-dunes  were 
heaped  upon  it ;  and  that,  subsequently,  quantities  of  angular  frag- 
ments were  dislodged  from  the  upper  cliff  and  piled  upon  the  dunes. 
The  fact  that  these  angular  fragments  do  not  occur  scattered  tlirough- 
out  the  sand  is  important,  because  it  tends  to  show  that  the  head  is 
not  an  accumulation  of  all  times,  but  one  belonging  to  a  distinct 
period,  when  some  agency  was  in  action  which  was  not  so  in  the 
Sand  epoch.    Whether  that  agency  be  still  in  force  may  be  doubted ; 
the  head  probably  is  slightly  increased  by  the  occasional  dislodge- 
ment  by  frost  of  blocks  from  the  cliff,  even  at  the  present  day ;  but 
I  am  inclined  to  think  that  the  bulk  of  the  mass  is  decidedly  the 
result  of  the  same  power,  in  much  greater  activity  during  a  former 
period,  intervening  l)etwecn  our  own  times  and  that  of  the  Sand6. 
If  this  be  the  fact,  then  the  formation  of  the  present  Sand-dunes  in 
Kewstoke  Bay  is,  at  least  partly,  subsequent  to  the  accumulation  of 
the  head,  and  we  have  thus  here  two  sets  of  dunes,  just  as  we  have 
in  Cornwall  and  in  the  Bas  Boulonnais,  the  ages   of  whicli   are 
separat43d  by  a  marked  interval  of  time.     The  unifonnity  of  these 
successions  at  spots  so  far  removed  from  each  other  deserves  at  least 
a  passing  notice. 

Another  point  of  interest  in  the  Weston  Riiised  Beach  is  its  level 
relatively  to  the  lowest  of  the  ossiferous  caverns  of  Somersotshire. 
Of  all  the  bone-cuves  yet  explored  in  the  neigh])(MTrhood,  the  one 
situate  nearest  to  the  level  of  the  sea  is  that  of  Uphill,  two  miles 
from  Weston.  It  is  phu-ed,  I  should  say  (speaking  from  recollec- 
tion) at  about  40  feet  above  the  present  high-water  level  (lig.  2). 
Assuming  that  this  den  was  occupied  by  tho  Cave-fauna  contempo- 
raneously with  the  formation  of  the  liaised  Beach,  it  must  at  that 

dL*»tinctlv-marked  forms  of  teeth  from  the  Kent's  Hole  Cave,  the  smaller  of  these  are 
identical  with  those  from  the  West<m  Raised  Beach.  They  mav  be  th(;  teeth  of 
Professor  Owen's  A^inm  fostilis^  the  fossil  Ass  or  Zebra  (r.  Drit.  Foss.  ^fammals, 
p.  397,  fig.  158).  The  (mly  carnivorous  teeth  from  this  beach  in  my  possession  is  one 
of  Hy€tna  spekea^  the  Cave  ilyiena,  and  one  of  Canit  vuipes,  the  Fox.  The  occur- 
rence of  80  many  remains  of  the  horse  in  this  deposit  reminded  me  of  an  anecdote 
told  me  by  the  late  Mr.  Atkinson,  the  celebrated  Oriental  traveller,  of  the  cunning 
nith  which  wolves  will  avail  themselves  of  the  physical  difficulties  of  a  country  the 
more  speedily  to  run  down  the  horse.  The  pursued  and  pursuers  being  well  matched 
in  speed,  the  latter  so  arrange  ^themselves .  that  they  p-adually  turn  the  frightened 
animal  towards  the  nearest*  morass.  Once  therein,  his  speed  is  slackened,  and  his 
enemies  have  time  to  gather  themselves  up  for  the  fatal  sprino*.  May  not  the  instinct 
of  the  wolf  of  bygone  days  have  promptea  him  to  use  the  ancient  clin,  as  his  Siberian 
tuccessor  does  the  marshy  ground,  as  a  means  of  more  surely  and  swiftly  reaching  his 
Irej  ?  The  terrified  horse  was  driven  to  the  edge  of  and  over  the  wrecipice,  which 
hif  foes  then  descended  at  their  convenienoe  to  fea^t  upon  the  mangleo.  caxoa&v^. 
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time  have  been  within  15  feet  of  the  sea-level ;  and  ife  have,  in  this 
instance,  corroborative  evidence  of  the  truth  of  such  an  inference 


Fig.  2. — Diagram  of  Caves  at  UphilLi  near  Weston-super-Mabb. 

A.A.  Carboniferous  Limestone.        b.  HysDna  den.       a.  Accumulation  of  CaTe-bones. 
b.  Blocks  of  Limestone  wedged  into  e.  Chimney  panin^  down  to  c.  Lower  Care. 

d.  Clay  containing  human  remains. 
e.  Bed  of  sand.        /.  Recent  **  Head"  concealing  y.  Entnmoe. 

Beneath  the  old  den  there  is  at  present,  at  very  little  above  spring- 
tides, a  second,  larger  and  much  more  commodious  cave  (fig.  2,  o). 
The  latter,  though  containing  human  remains  and  the  bones  of 
aninuUs  of  tho  human  |)eriod,  embedded  in  clay  (d),  and  here  and 
there  covered  with  Stalagmite,  contains  no  fossil  remains  either  in 
this  clay,  or  in  or  beneath  the  bed  of  sand  (e)  that  underlies  it.  The 
mouth  of  the  cave  (g)  was  closed,  when  first  discovered,  by  a  mass 
of  head  (/) ;  but  it  was  not  this  that  prevented  its  occupation  during 
the  Cave-epoch ;  since  this  accumulation  (which,  it  is  worthy  of 
remark,  is  in  appearance  more  recent  than  that  on  the  Kewstoke 
Road)  must  have  been  formed  subsequently  to  the  introduction  into 
the  chamber  of  Roman  coins.  The  reason  why  this  lower  cavern 
was  not  occupied  at  the  time  of  the  formation  of  the  Raised  Beach 
and  of  the  occupation  of  the  den  above,  was  of  course  that  it  was  at 
that  time  under  water ;  but  when  the  elevation  took  place  which 
accompanied  the  accumulation  of  the  older  Sand-dunes,  then  this 
cave  was  likewise  brought  up  dry  and  partially  filled  with  similar 
drifted  sand.  Tliis  correlation,  I  think,  proves  that  the  land,  at  the 
time  that  the  cave-animals  occupied  this  country,  was  at  a  slightly 
lower  level  than  at  present.  Such  an  alteration  of  level,  although 
not  amounting  to  more  than  20  or  30  feet,  would  however  have 
greatly  modified  the  character  of  the  district;  as  it  would  have 
been  quite  sufficient  to  depress  beneath  the  sea  all  the  extensive  flats 
that  now  so  widely  border  this  coast. 

It  will  be  evident  to  the  reader  that  the  Raised  Beach  at  Weston 
deserves  more  attention  than  has  as  yet  been  bestowed  upon  it, 
especially  in  the  identification  of  the  remains  found  in  it.  I  may 
add  that  if  the  student  wishes  for  a  fuller  description  of  the  Uphill 
Caves  as  they  were  when  first  explored,  he  will  find  such  in  Butter's 
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"History  of  SomeraetBhire/'  the  work  from  which  many  of  the  facts 
above  stated  were  derived. 

Note. — A  carious  circumstance  in  connexion  with  these  caves, 
though  not  exactly  relevant  to  the  subject  of  the  present  paper,  is 
the  existence  of  a  pipe  or  chimney,  passing  from  the  lower  to  the 
higher  one.  The  opening  of  this  passage  above  was  filled  up  by 
blocks  of  Limestone  wedged  together  in  such  a  manner  as  to  form 
the  floor  of  the  den  above,  so  that  it  was  upon  them  that  the  remains 
of  the  extinct  animals  were  found.  These  loose  blocks  were  re- 
moved by  the  first  explorers  of  these  caves,  and  it  was  by  way  of 
this  "  chunney"  that  the  lower  chamber  was  first  entered,  the  outer 
entry  beneath  the  head  being  discovered  subsequently. 

Had  an  earthquake  shock  in  modem  times  dislodged  the  floor  of  the 
hyaena  den,  its  contents  would  have  been  scattered  over  the  human 
and  recent  remains  and  the  Eoman  coins  below.  Such  a  simple 
case  of  '^  false"  super-position  might  not  have  misled  an  acute 
observer ;  but  had  the  convulsion  been  accompanied  by  a  temporary 
irruption  of  the  sea,  or  by  a  permanent  depression  of  the  coast  line, 
(either  combination  of  events  being  by  no  means  improbable)  then 
the  entire  contents  of  the  cave,  ancient  and  modem,  would  have 
been  disturbed,  washed  about  and  intermingled  in  such  a  manner  as 
altogether  to  conceal  the  true  history  of  the  confused  mass.  Such  a 
case  may  not  be  expected  to  occur  in  the  British  Isles,  but  cave- 
explorers  in  less  favoured  countries,  where  cartliquakes  and  changes 
of  level  are  of  frequent  occurrence,  would  do  well  to  bear  the  sug- 
gestions of  this  instance  in  mind.  Neither,  it  must  be  remembered, 
wiU  the  state  of  presci-vation  of  the  bones,  under  such  circumstances, 
always  give  certain  evidence  as  to  their  age ;  for  in  this  same  cave 
I  met  with  recent  bones,  some  in  the  sand  and  some  in  the  clay,  of 
which  the  former  had  lost  the  greater  part  of  their  animal  matter, 
whilst  the  latter  were  almost  as  fresh  as  if  yesterday  thrown  out  of 
the  kitchen. 
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THIS  Number  of  the  Journal  does  not  contain  such  a  long  list  of 
original  articles  as  did  the  last,  which  contained  more  than 
twenty  original  papers  on  various  interesting  topics,  while  this 
numlx^r  contains  but  fi\(iy  one  on  Foreign  Geology,  the  rest  on  the 
Tertiarj^  and  Post-tertiary  Geologj'  of  Great  Britain.  Mr.  Godwin- 
Austen  gives  a  description  of  tlie  submerged  forest-beds  of  Porlock 
Bay,  showing  what  light  they  throw  upon  the  minor  oscillations  to 
which  our  island  has  been  subject  in  the  more  recent  periods.  Tlio 
Rev.  R.  Boog  Watson  discusses  the  origin  of  the  "parallel  roads" 
of  Glen  Roy,  advocating  the  Marine  Theory,  in  opposition  to  the 
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Ice-dam  Theory  supported  by  Professor  Agassiz  and  Mr.  T.  F. 
Jamicson.  Dr.  Duncan  describes  some  spaces  formerly  occupied  by 
Htjlenite  in  the  Lower  Eocene  Clays  of  the  London  Basin,  giving 
some  valuable  remarks  on  the  origin  and  disappearance  of  the 
mineral ;  he  comes  to  the  conclusion  that  the  occurrence  of  selenite 
in  a  deposit  proves  the  former  existence  of  organisms  in  it.  The 
Rev.  O.  Fisher  endeavours  to  prove  the  superposition  of  the  Norwich 
Crag  to  the  Chillesford  Clay,  as  exhibited  in  the  section  at  Thorpe, 
near  Aldborough.  Captain  Godwin-Austen's  paper  on  the  Car- 
boniferous Rocks  of  Kashmere,  with  notes  on  the  Brachiopoda,  by 
]^lr.  Davidson,  of  which  an  abstract  appeared  in  the  former  number 
of  the  Journal,  is  hero  printed  in  full,  with  two  plates  of  the  fossils 
executed  by  Mr.  Davidson. 

An  abstract  of  Part  iii.  of  M.  Barrande's  "  Defense  des  Colonies," 
a  notice  of  the  second  volume  of  Dr.  Bischof 's  "  Elements  of  Chemi- 
(!al  and  Physical  Geology,"  and  a  communication  on  Dr.  Laube's 
'•  Brachiopods,  etc.,  of  the  St.  Cassian  Beds,"  conclude  the  number. 
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I. — Petroleum    and   Oilfields   and  Oil-Discovebiss    in    their 

Geological  Aspect. 

1.  Df.bhick  and  Drill;   ok  ax  Insight  into  the  Discovery,  DEVELoncENT, 

AND  Present  Condition  and  Future  Prospects  of  Pktrolevm,  in  New 
York,  etc.,  etc.* 

2.  Geology,  Oil  Fields,  and  Minerals  op  Canada  West,  etc.      By  Henry 

White,  P.  L.  Surveyor,  Toronto.' 

MINERAL  pitch  and  pitchy  fluids  issuing  from  the  earth,  have 
been  known  from  the  earliest  times  of  history.  From  the 
date  of  the  bituminous  bricks  of  Babel  to  our  own  oily  era,  bitumen 
and  its  derivatives,  or  its  allies,  have  been  used,  here  and  tliere,  and 
now  and  then,  for  one  puri)ose  or  another :  a  building  material  in  the 
ancient  East,  an  embalming  agent  amongst  the  Egj'ptians,  a  medi- 
cine amongst  the  civilized  find  the  uncivilized ;  its  more  general 
utility  has  shone  forth  at  all  epochs  as  an  illuminator.  In  almost 
every  qufirter  of  the  globe  this  mineral  has  been  found  to  occur ; 
it  still  flashes  over  the  surface  of  the  ground  from 

"  those  fountains  of  blue  flame 


That  bum  into  the  Caspian," — 

Avhoro  it  was  formerly  deemed  sacred  by  the  fire- worshippers  of 
Western  Asia ;  whilst  for  ages  it  has  been  largely  obtained  in  tlie 
Birman  Empire.  The  horrors  of  the  Dead  Sea  included  Asphalt  in 
their  list,  and  Franco  and  Italy,  Gonnany  and  England,  Bussia  and 
the  Island  of  Trinidad,  all  swell  the  roll  of  localities  in  which  free 
bitumen,  under  one  form  or  other,  has  been  found.     But  it  remained 

»  Second  Edition.    New  York :  James  Miller,  1865 ;  London ;  Triibncr  &  Co. 
»  Toronto  :  W.  0.  Chewett  &  Co.,  1865 ;  London :  Triibncr  k  Co. 
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for  America — where,  as  has  often  been  observed,  Nature  does  every- 
thing upon  the  largest  scale,  and  Man  aims  at  accomplishing  all 
things  possible  in  the  most  extreme  style — to  exceed  in  its  produc- 
tion of  the  raw  material,  and  for  Americans  to  excel  in  their  appli- 
cation, and  to  rush  in  the  maddest  spirit  of  speculation  into  a 
commercial  mania  almost  imparalleled  in  modem  times.  The  most 
extraordinary  feature  of  the  story  is  that  Nature  has  hitherto  so  far 
replied  to  the  extravagant  demands  of  the  gamblers  as  to  turn  up 
for  their  benefit  a  series  of  prizes  such  as  would  never  have  been 
dreamt  of  by  the  most  sanguine  enthusiast.  On  the  borders  of  the 
Pacific,  the  remote  Califomian  has  a  rich  supply  of  bitumen,  welling 
up  in  his  region ;  *  and,  to  look  across  a  hemisphere,  we  hear  from 
Australia  of  "  Petroleum"  Coal  Seams,  which,  though  probably  not 
coming  within  the  strict  limits  of  our  subject,  yet  show  that  our 
Antipodean  relatives  are  fully  alive  to  this  world-wide  subject,  and 
are  not  unlikely  to  discover  the  free  mineral.'  The  value  of  these 
natural  materials  brought  homo  to  us  have  caused  their  more  full 
recognition  upon  our  own  soil  ;  and  in  addition  to  the  long-known, 
and  not  long  since  much-discussed,'  manufacture  of  artificial  oils 
from  bituminous  shales  and  coals,  we  now  learn,  from  recently 
published  accounts,  of  "  Petroleum  in  North  Wales."* 

To  convey  anything  like  an  adequate  idea  of  the  extent  of  the 
natoral  supi)ly  of  the  crude  material,  and  of  the  commercial  im- 
portance of  their  derivatives,  would  carry  us  beyond  tlie  scope  of 
the  present  article,  which  lias  for  its  object  to  consider  the  produc- 
tion of  free  bituminous  substanoes  in  its  purely  geological  aspect. 
We  must  therefore  refer  our  roailoi*s  to  ^'  Derrick  and  Drill,"  and 
to  Prof.  Drai)er"8  most  interesting  paper  in  the  Quarterly  Journal  of 
Science*  for  statistics,  and  tlie  perusal,  wo  can  assure  them,  will 
well  repay  tlie  research. 

In  spite  of  the  touches  of  exaggeration  that  are  sure,  eK2)ecially 
amongst  Americans,  to  accompany  the  history  of  such  a  really 
wonderful  commercial  discoveiy,  and  of  its  unanticipated  results, 
the  general  reader  will  find  that  the  actual  facts  of  the  case  are  full 
of  information  and  interest,  and  in  *•  Derrick  and  Drill"  these  are 
conveyed  to  him  in  an  aniusin^:  and  readable  form. 

But  -w-ith  all  the  abundance  of  bitumen  and  bituminous  fluids, 
and  the  ubicjuity  of  their  occurrence,  we  may  search  volumes  in 
vain  lor  anythin;^  like  satisfactory  information  as  to  its  geological 
history'.  The  scienfijic  geologist  wlio  would  warn  his  practical 
brother  from  fruitless  eft'orts  in  search  of  coal,  or  wishes  to  point 
out  to  the  exj)lorer  where  he  may  hope  to  find  a  supply  of  subter- 
ranean fuel, — be  it  lignite,  ordinary  coal,  or  anthracite, — has  something 
more  to  depend  uj)on  for  liis  statements  than  the  mere  empirical 

*  The  Resources  of  California  ;  Hittell,  p.  63. 

*  Sydney  Jfomhiy  Herald,  Sept.  7th,  1865. 

'  In  the  celebrated  trial  of  Young  v.  Feniie. 

*  The  Railicay  Ncws^  Nov.  25th,  1865,  quoting  from  Byland*8  Iron  Trade  Circular, 
^'ov.  nth,  1865. 

*  Xo.  v.,  Januarj',  1865. 
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knowledge  that  these  have  or  have  not  been  found  in  saoh  or  such  a 
locality.  Stratification  aids  him;  Carboniferous  Bocks  indicate  a 
great  probability,  the  presence  of  Oolites  a  possibility,  of  Coal ; 
wMLst  Tertiary  beds  may  contaqi  a  more  or  less  valuable  substitute. 
But  Bitumen  and  Naphtha  and  Petroleum  set  aU  calculations 
hitherto  made  at  defiance.  They  may  be  bored  into  in  a  Palseozoic 
region,  fjEu:  below  any  coal-bearing  rocks,  or  they  well  up  through 
Tertiary  strata;  Shales  may  be  impregnated  with  them  in  the 
Silurian,  the  Devonian,  or  the  Oolite  Formations ;  the  mineral 
oil  may  exude  slowly  and  cold  from  the  ceUs  of  a  most  ancient 
coral,  or  boil  up,  and  cooling  form  a  recent  rock.  So  multitudinous 
are  the  modes  of  its  occurrence — so  baffling,  at  first  sight,  are  its 
associations  with  rocks  of  all  ages  and  all  kinds ;  so  concealed  are 
its  hidden  sources,  if  apparentiy  of  recent  origin,  or  so  utterly  lost,  if 
of  ancient  date, — ^that  it  is  scarcely  a  wonder  that  geologists  have 
allowed  it  to  remain  a  known  but  an  unexplained  existence ;  that,  at 
the  best,  but  hazy  ideas  of  the  truth  have  been  thrown  out,  amongst 
a  host  of  most  unnatural  theories.  For  sundry  examples  of  the 
latter  we  must  refer  the  reader  to  Mr.  White's  little  work  ;*  though, 
we  regret  to  add,  that  the  theory  which  that  author  suggests  tc 
replace  them  is  by  no  means  more  scientific  or  even  comprehensible. 
Chemical  Agency  is  a  very  safe  expression ;  but  the  assumed  exist- 
ence of  "  htppuric  acid,"  of  "  almonds,  or  other  Benzoic  acidulous 
food,"  and  of  the  constituents  of  mammilliary  (sic),  and  othei 
remains  of  sedimentary  organism  in  Palaeozoic  Strata,  would  be 
simply  laughable,  if  it  did  not  aj^pcar  to  be  scientific  (I)  qtuukery 
Tho  only  object  of  the  whole  farrago  of  nonsense  appears  to  be  tc 
make  people  believe  that  oil-wells  in  general,  and  Canadian  ones  ir 
particular,  are  inexhaustible — a  view  that  is  contrary  to  the  opinior 
of  those  who  have  disinterestedly  studied  the  statistics  of  the 
American  oil-fields.' 

Two  theories  have  met  with  more  favour  than  others,  and  o: 
these  two,  it  appears  to  us  that  the  least  tenable  has  obtained  th( 
most  and  best  supporters,  A  theory,  which,  to  account  for  th( 
presence  of  Petroleum  in  Silurian  or  Devonian  strata  of  undoubtedly 
marine  origin,  assumes  that  the  remains,  not  merely  of  sea-weedi 
but  even  of  molluscous  animals,  may  be  converted  into  bitumer 
similar  to  that  derived  from  tho  mineralization  of  the  higher  plants 
"  must  give  us  pause,"  though  it  be  supported  by  the  names  o; 
Dana  and  Logan.  The  best  evidence  adduced  in  favour  of  th( 
view  that  fluid  bitumen  is  the  result  of  a  "  special  mineralization,' 
of  even  vegetable  remains,  that  of  Mr.  Wall,  in  his  remarks  on  th< 
Greology  of  the  Island  of  Trinidad,  appears  to  us  to  be  defective  ;  fo: 
though  that  writer  implies  that  the  beds  of  vegetable  matter  under 
going  conversion  by  chemical  reactions,  at  the  ordinary  temperature 
and  under  the  normal  conditions  of  climate,  become  a  solid  bitimiei 
identical  with  the  fluid  of  the  "  pitch-lake,"  yet,  we  fail,  on  referrinj 
to  the  original  paper,  to  see  the  connection  between  the  one  and  th 

1  Oilfields  of  Canada,  etc.,  p.  62. 

'  Vide  Logan,  Geological  Surrey  of  Canada. 
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other.  They  moif  be  dififerent  portions  of  one  and  the  same  phe- 
nomenon, but  are  there  no  dififerences  between  the  chemical  reactions 
which  at  first,  by  a  special  mineralization,  convert  vegetable  matter 
into  solid  bitumen,  in  sM,  and  which  are  also  assumed  to  convert 
this  same  bitamen  into  a  fluid  again  at  the  normal  temperature, 
to  oool  once  more  to  the  solid  form  ?  It  appears  to  us  that,  as  far 
as  any  proof  is  contained  in  Mr.  Wall's  paper,  the  source  of  the 
fluid  pitch  may  not  lie  at  all  in  the  stratified  vegetable  seams  seen 
near  the  surface,  but  in  some  far  more  deeply  seated  deposits,  and 
that  the  writer  may  have  been  misled  by  a  similarity  of  appearance 
and  a  contiguity  in  position  to  assume  identity  of  origin.  We 
advance  the  doubt  cautiously,  and  in  the  hope  of  obtaining  more 
certain  knowledge  on  the  point.  Mr.  Wall's  evidence,  when  made 
dear,  must  be  regarded  as  of  more  than  ordinary  importance,  as  it 
seems  to  be  the  best  stone  in  a  structure  that  otherwise  appears  to 
stand  upon  a  ricketty  basis.  The  theory,  as  applied  to  the  sources 
of  Petroleum  in  North  America,  appears  to  have  resulted  from 
difficulties  in  making  all  the  circumsttmces  of  the  case  agree  with 
another  and  far  more  simple  hypothesis.  A  "  special  mineraliza- 
tion," or  "  fermentation "  theory,  to  include  both  animal  and 
yegetable  substances,  according  to  need,  in  its  operations,  was 
therefore  built  up  to  replace  a  "  distillation  "  theory,  which,  though 
well  based,  seemed  at  first  sight  incapable  of  explaining  enough.  It 
has  long  ago  been  suggested  that  free  bituminous  i)roducts,  more 
especially  those  which  rise  to  the  surface  as  oils,  arc  the  results  of  a 
natural  distillation  of  l)itumen-c<)ntainiii<;:  fiubstaiicos,  such  as  lig- 
nites and  coals,  by  the  acition  <^f  the  heat  of  the  interior  of  the  earth. 
Now,  considering  that  bituminous  produets  am  bo  ol)tained  artifi- 
cially from  such  substances  l)y  heat,  and  that  Coal-beds,  after  tlieir 
foriniiti<m.  must,  in  very  many  instances,  have  been  buried  ])eneath 
enormous  accunmlations  of  later  date,  and  conse(iucntly  have  been 
exposed  to  a  great  increase  of  temperature,  tliere  is  a  prima  facie  case 
in  favour  of  this  view.  In  anthracites  wo  have  further  witnesses  in 
support  of  it.  for  these  are  coals  which,  having  been  exposed  to  the 
supposed  conditions,  have  parted  with  their  contiiined  hydro-carbons. 
Such  being  our  case,  let  us  cross-examine  the  witnesses  against  it. 
It  has  been  said  that  the  ])roducts  of  a  natural  and  of  an  artificial 
distillation  of  coal  slionld  l)e  identical,  which  they  Jire  not ;  Init  this 
objection  is  of  no  value,  since  man  and  nature  work  inider  such 
dissimilar  conditions,  that  the  utmost  wo  can  expect  is  a  similarity, 
fjir  from  an  identity,  of  results.  Geological  proof  is  given  that 
Petroleum  occurs  in  localities  far  distant  from  any  yielding  coal, — in 
rocks  far  older  than  any  kno^vn  to  contain  it, — and  that  the  strata 
in  which  it  has  l)een  found  have,  to  all  appearance,  never  been 
heated.  Tlie  last  is  evidence  actually  in  favour  of  the  distillation 
theory  ;  for  the  Hydro-Carbons  having  been  driven  off  from  beds  at 
a  high  temperature,  must  have  been  condensed  in  strata  which 
remained  cool,  uud  if  such  stratii  were  subsequently  heated,  they 
would  have  to  give  off  again  the  bituminous  products  which  they 
had  temporarily  retained.     But,  say  the  objectors,  the  Petroleum 
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reservoirs  are  frequently  in  rocks  older,  and  therefore  inferior,  in 
position  to  the  lowest  known  Coal-measures,  and  if  the  latter  had 
been  heated,  the  former  must  have  been  more  so.  This  objection 
assumes  that  the  condensed  substances  are  found  now  on  the  very 
spot  where  they  were  originally  distilled.  But,  suppose  distilla- 
tion to  have  taken  place  in  the  heated  and  upthrown  Coal-measares 
now  forming  the  Appalachian  Chain,  the  distilled  products  would 
have  found  their  way  down  the  subterranean  slopes  of  the  colder 
rocks,  flanking  the  actual  site  of  disturbance,  until  penetrating 
cracks  and  fissures,  they  found  a  permanent  resting-place  upon  an 
imper\'ious  series  of  unhealed  rocks,  far  distant  from,  and  quite 
possibly  below,  in  geological  position,  the  Carboniferous  strata  from 
which  they  had  their  origin.  We  may  even  imagine  a  case,  where 
the  vapours  and  oil,  retained  for  a  time  in  higher  rocks,  may,  when 
a  cooling  of  the  Iwds  l)elow  occurred,  have  drained  downwards 
through  the  very  strata  from  which  they  had  been  expelled,  into 
reservoirs  below ;  or,  again,  products  driven  oif  from  a  disturbed 
region,  may  have  drained  away  to  a  i>08ition  below  an  unaffected 
series  of  Coal-measures.  We  must  remember,  too,  in  connection  with 
this  subject,  the  probability,  nay  the  certainty,  that  immense  masses 
of  carbonized  vegetation  may  have  been  denuded  from  localities 
where  we  now  find  oil,  but  neither  coal  nor  lignite.  Many  corrobo- 
rative items  of  evidence  in  favour  of,  or  at  least  not  inconsistent  with, 
the  distillation  theory,  will  occur  to  the  investigator  of  the  subject ;  as, 
for  instance,  the  nature  of  the  ground  in  which  the  oil  is  found,  the 
very  rit't«  and  fissures  into  which  the  boring  rods  fall  being  the 
ancient  drains  by  which  the  Ilydro-Carbons  found  their  way  from 
the  great  natural  stills  to  the  permanent  receivers. 

To  sum  up  the  evidence  in  favour  of  either  of  the  two  theories  : 
the  case  to  our  mind  stands  thus, — That  regetahle  matter,  in  be- 
coming bituminized,  or  converted  into  lignite  and  coal,  undergoes 
processes  of  mineralization  varj'ing  according  to  the  diverse  condi- 
tions in  which  sucli  vegetable  deposits  may  be  placed,  we  admit ;  but 
further  proof  is  recpiired  to  show  that  any  such  special  mineralization 
will  produce  free  bitumen.  Still  less  are  we  inclined  to  admit, 
without  anything  save  conjectural  hypothesis  to  support  the  view. 
that  the  remains  of  animals  may  be  so  converted.  On  the  other 
side,  it  is  a  fact  that  Hydro-Carbons  may  be  derived  from  pre- 
existing bituminized  substances ;  and,  so  far  from  seeing  physical 
and  GoologicAl  objections  to  this  view,  it  ai)pears  to  us  that  the 
circumstances  under  which  free  bituminous  substances  are  described 
as  occurring  in  Nature,  are  not  mendy  not  inconsistent  with  such  an 
origin,  but  actually,  in  some  cases,  such  as  we  should  a  priori  expect. 
Let  us  be  clearly  understood.  The  chemical  action  which  reduces 
vegetable  substances  to  a  carbonized  state  may,  possibly^  under 
favourable  circumstances,  be  carried  on  to  a  second  stage,  and 
liberate  Hydro-Carbons  from  the  results  of  the  first.  Possibly 
the  conditions  may  be  such  that  the  chemical  action  of  the  first 
stage  is  so  energetic  as  to  develop  in  itself  an  amoimt  of 
heat  sufiicient  for  the  accomplishment  of  the  -eecond.     Mr.  Wall*s 
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remarks,  above  quoted,  at  the  utmost,  imply  no  more,  and  we 
are,  by  them,  left  in  the  position  that  wo  have  taken  up, — tliat 
bitaminoas  substances  are  derived  from  accumulations  of  previously 
carbonized  vegetable  substances.  If  any  such  deposits  are  known, 
or  if  there  is  a  probability  of  such  beds  having  existed,  and  having 
been  destroyed,  in  the  neighbourhood  of  bitumen-  or  petroleum- 
yielding  districts,  it  surely  is  more  in  accordance  with  the  rules 
of  inductive  philosophy,  and  more  safe  in  practical  investigations, 
to  construct  our  hypotheses  upon  such  known  facts  than  upon  the 
possibility  of  these  substances  having  been  derived  from  the  de- 
composition of  animal  remains.  Acknowledging  fully  the  diffi- 
culties of  the  subject,  wo  would  yet 

"  rather  bear  the  ills  we  have, 

Than  fly  to  others  that  we  know  not  of.*' 

With  respect  to  bituminous  shales,  or  pyro-schists,  in  which  the 
Hydro-Carbons  exist  in  such  intimate  connection  with  the  earthy 
constituents  of  the  rock,  as  to  require  distillation  to  set  them  free, 
it  is  easy  to  conceive  that,  when  they  first  became  impregnated  with 
bitominous  vapours,  or   oils  resulting  from  a   natiural  distillation, 
they  were  placed  under  such  circumstances  as  favoured  a  chemical 
action  in  ^e  substances  introduced   into  the  matrix,  resulting  in 
their  solidification  within  its  jwres.     Where  no  such  chemical  action 
was  set  up,  the  association  between  a  rock  and  the  distilled  products 
it  contained,  was,  as  before  assumed,  of  a  purely  hydrostatical  nature. 
It  may  be  said,  at  first  sipjht,  that  both  the  given  theories  arc  equally 
inadequate  to  assist  the  i)ractical  man  :    that,  according  to  either, 
bituminous  substances  may  l)e  foimd  iini)rogTiating  the   earth  any- 
where, or  in  any  formation.     But  a  little  reflectiou  will  show  the 
thinking  Geologist  that  if  lie  makes  himself  thoroughly  acquainted 
with  the  structure  of  a  district,  and  with  its  intenial  history,  ho  will, 
supposing  the  distillation  theory-  be  a  correct  one,  have  some  means 
of  ascertaining  the  i)ossibility,   and  even  the  probability,  of  free 
Hydro-Carbons  existing  therein.     Tlieir  presence,  in  the  first  place, 
would  depend  upon  the  existence,  at  some  time  or  another,  of  coal 
or  lignite,  either  in  that  region  or  in  one  adjoining ;  and,  secondly, 
the  hope  of  determining  the  actual  position  of  reservoirs  will  depend 
upon  our  2>ower  of  com})rehending  the  conditions  of  the  subterranean 
drainage  at  tlio  time  of  the  supi)0sed  distillation.     The  ])resence  of 
anthracite  should,  under  this  view,  induce  an  examination  of  the 
subterranean   structure   of   the    surrounding   districts,    as    such   an 
examination  might  toll  us  whether  there  was  a  probability  of  the 
lost  Hydro-Carbons  of  the  anthracite  being  stored  up  within  acces- 
mble  reservoirs,  or  the  contrary. 

Any  practical  results  of  the  acceptance  of  the  distillation  hypo- 
thesis, under  tlie  very  difficult  circumstances  in  which  the  enquiry  is 
phiced,  may  seem  remote ;  but  cases  may  arise  where  it  would  be 
ivdvisable  for  the  ])ractical  man  to  remember  tliat  the  hypothesis  of 
bitumen,  or  I*etroleum,  having  arisen  in  some  instances  from  a 
•*  special  mineralization  "  of  animal  remains,  is  a  doctrine  by  no 
means  generally  accepted,  and  most  certainly  containing  nothing  in 

it  upon  which  to  base  either  a  scientific  or  commetcVal  mx^«X!\ca.\ASiT 
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n. — A  Desobiption  of  soms  F0S8IL  Plants,  showing  Stbuotubs, 

FOUND    IN    THE    LOWEK   C0AL-8EAMS   OF    LaNCASHIBB   AND    YOBK- 

8HIBB.  By  E.  W.  BiNNBY,  F.B.S.  Phil.  Tbans.,  1866, pp.  26,  vi.  tab. 

ADDED  to  his  ardent  devotion  to  the  study  of  the  Tegetation  of 
the  Coal  Measures,  Mr.  Binney  has  the  most  abundant 
opportunities  of  obtaining  the  best  specimens,  and  examining  these 
in  the  localities  where  they  occur.  His  delight  is  to  collect  with  his 
own  hands  the  fossils  from  the  beds  that  contain  them.  Wherever 
a  miner  can  crawl  to  his  work  Mr.  Binney  will  follow,  if  it  is  to 
add  anything  to  his  extensive  acquaintance  with  the  Carboniferous 
Flora.  To  have  such  enthusiasm,  and  such  opportunities,  is  a  rare 
combination,  and  one  which  should  be  productive  of  valuable  results 
to  Science.  That  it  has  been  so  every  geologist  is  aware ;  and  we 
have  now  before  us  a  further  contribution  to  our  knowledge  in  this 
paper,  extracted  from  the  last  part  of  the  Philosophical  Transactions. 
In  a  paper  recently  published  in  our  pages,*  Mr.  Carruthers 
described  some  of  the  peculiar  fruits  belonging  to  the  Carboniferous 
vegetation,  and  Mr.  Binney  here  figures  and  describes  some  stems 
which  exhibit  a  remarkable,  and,  indeed,  anomalous,  structure.  He 
confirms  and  adds  to  the  observations  of  Witham,  Brongniart,  and 
Corda.  The  specimens  were  found  in  calcareous  nodules  dispersed 
throughout  the  seams  of  coal.  They  are  referred  to  two  species, 
Diploxylon  cycadoideum,  Corda;  and  SigiUaria  vascularia,  Binney. 
The  Diploxylon  is  Witham's  Anahathra  pulchcrrimay  a  name  though 
not  very  elegant,  yet  very  characteristic  of  the  tissue  of  which  it  is 
chiefly  composed,  and  which,  according  to  the  universally  accepted 
law  of  priority,  should  supersede  the  newer  designation  of  Corda. 
Mr.  Binney's  specimen,  which  is  carefully  figured  by  Fitch,  exhibits 
no  true  cellular  structure.  The  centre  or  "pith"  is  composed  of 
wliat,  in  the  cross  section,  looks  like  large  cells,  but  the  longitu- 
dinal section  (Plate  xxx.  fig.  oa,  and  Plate  xxxiii.  fig.  la)  shows 
them  to  be  true  vessels  with  scalariform  structure,  as  Mr.  Binney 
describes  them.  Scattered  through  this  core  are  some  vessels  having 
a  smaller  diameter,  and  well  marked  transverse  bars,  which  the 
author  considers  to  be  septa.  Tlie  core  is  surrounded  by  a  compact 
cylinder  of  woody  scalariform  tissue.  Bundles  of  vessels  traverse 
this  cylinder,  very  gradually  ascending  in  their  progress  outwards, 
and  evidently  connected  with  the  leaves  borne  on  the  surface  of  the 
stem.  We  can  see  no  evidence  of  the  existence  of  any  cellular 
structure  that  can  be  called  a  medullary  ray.  Surrounding  the 
woody  cylinder  is  a  space  represented  on  the  plate  as  without  struc- 
ture, and  described  by  Mr.  Binney  as  **  composed  of  large  cellular 
tissue,  and  traversed  by  vascular  bundles,  frequently  disarrranged 
or  destroyed,  and  replaced  by  mineral  matter."  Outside  of  this 
there  is  another  cylinder  of  woody  tissue,  perforated  by  the  vascular 
bundles  which  have  been  traced  through  the  inner  woody  cylinder 
and  the  amorphous  mass  surrounding  it,  and  which  are  now  seen  to 
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terminate  in  the  leaf  scars  on  the  outer  surface.  The  figures  and 
descriptions  of  Sigiliarta  vasctdarts  exhibit  a  structure  precisely 
simihij'. 

The  affinities  of  these  stems  to  any  living  organism  are  not  very 
obvious.  The  large  mass  of  cellular  tissue — supposing  that  the 
amorphous  cylinder  represents  original  cellular  structure — ^with  the 
cylinders  of  wood,  remind  one  of  such  fleshy  trunks  as  those  of 
C<Melu8  and  Oycas.  Indeed,  the  arrangement  of  the  tissues  in  Cycas 
is  nearer  to  that  of  Sigillaria  vascularis  than  anything  else  with 
which  we  are  acquainted.  In  the  stem  of  Cycas  revolutaj  Thunb., 
there  is  a  large  central  pith  composed  of  true  cells,  surrounded  by  a 
ivoody  cylinder;  then  a  layer  of  true  cells,  followed  by  ^  second 
aeries  of  woody  tissue,  and  this  is  surrounded  by  a  thick  external 
parenchyma,  taraversed  by  fibrous  bundles,  which  extend  to  the 
bases  of  the  leaves.  There  are,  however,  largo  and  numerous  rays 
of  cells,  or  medullary  rays,  passing  through  both  the  woody 
cylinders,  and  uniting  the  throe  series  of  cellular  tissue.  These  are 
obvious  in  every  section  which  one  makes  of  the  woody  portion  of 
Cyeaa  revoluta  ;  but,  as  we  have  already  said,  we  cannot  detect  any- 
thing like  medullary  rays  in  the  admirable  and  evidently  faith^ 
drawings  which  accompany  Mr.  Binney's  paper.  The  want  of  the 
medullary  rays,  the  passage  of  fibrous  bundles  through  the  woody 
cylinders,  and  the  striking  scalariform  tissues,  would  incline  us  to 
look  for  the  affinities  of  Anahathra  and  Sigiliarta  among  the  Lyco- 
podiace«,  or  the  allied  orders  to  which  the  Lepidostrobi  and  Flemin- 
giies  undoubtedly  belong. 

m. — ^The  Fauna  of   the  Lower  Oligocene  Tertiary  Beds  of 
Helmstadt,  near  Brunswick.     By  Dr.  A.  v.  Koenen. 

[Die  Fauna  der  unter-olioocanen  Tertiarschichten  von  Helmstadt  bei 
Braunschweig.  Von  Dr.  A.  v.  Koenen.  Zeitachrift  der  deutechen  geologischen 
Gesellschaft.     Jahrg,  1865,  pp.  459-533.     2  plates.] 

DK.  VON  KOENEN  is  one  of  the  hardest  known  workers  at 
Tertiary  fossils,  whether  in  the  field,  the  museum,  or  the 
library.  The  results  of  his  labours  are  arrived  at  slowly,  but  no 
doubt  possess  the  compensating  quality  of  8ta])ility.  At  any  rate, 
all  who  know  our  learned  and  cntliusiastic  author  retain  and  record 
his  statements  and  opinions,  apparently  with  a  wonderfid  amount  of 
faith  in  his  judgment.  But  J)r.  Von  Koenen  is  a  German,  and  a 
strong  upholder  of  Professor  Beyrich's  Oligocene  system.  In 
England,  we  are  accustomed  to  Eocene,  Miocene,  and  Pliocene;  and 
"without  some  very  strong  and  easily  grasped  reason,  we  should  be 
loth  to  interpose  the  Oligocene  division  between  the  two  first-named 
groups.  The  philosophy  of  Tertiary  classification  is  at  present 
beyond  our  ken  ;  and  as  we  are  so  wedded  to  tradition  and  precedent, 
it  probably  will  continue  to  he  so  for  the  next  ten  years.  Never- 
theless, wo  have  the  satisfaction  of  having  heard  a  Wollaston 
medalist  call  the  Scaldisien  of  Dumont  Lower  Kainozoic,  showing, 
that  in  his  mind  at  least,  a  most  radical  revolution  is  in  progreE^, 
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In  this  pamplilct,  Dr.  Yon  Koonen  endeavours  to  show  that  the 
division  of  the  Tertiary  system  into  Eocene,  Oligocene,  Miocene, 
and  IMioccne,  is  the  most  philosophical,  and  the  most  convenient. 
He  also  discusses  a  number  of  incidental  questions,  inclndixig  the 
age  of  tlie  Tertiary  sands  on  the  North  Downs,  which  he  believes  to 
be  of  Pliocene  age,  as  they  contain  no  typical  Miocene  fossils^  bat 
several  s^xK^ies  peculiar  to  the  Upper  Crag. 

Besides  the  immediate  object  of  his  paper,  Dr.  Yon  Eoenen's 
great  point  is  to  show  that  Dr.  Gicbol's  description  of  the  fossilB 
from  the  Brown>Coal  of  Latdorf  is  both  defective  and  inaccorate. 
lie  says  that  Dr.  Giebel  knew  of  only  180  species  from  that 
formation,  while  he  possesses  three  times  the  number ;  and  of  the 
65  species  figured  by  Dr.  Giebel,  more  than  30  are  considered  to 
have  been  incorrectly  determined. 

The  author  then  describes  122  species  of  Mollusks  from  the 
Helmstadt  beds,  of  which  98  are  known  to  occur  in  Lower  Oligooone 
deposits,  31  in  Upper  Eocene,  and  30  in  Middle  Eocene.  Six  coralB 
have  been  determined  in  these  beds  by  Dr.  A.  Roemer,  and  of  the 
shells,  17  are  peculiar  to  this  locality.  Dr.  Yon  Eoenen's  researches 
have  led  him  to  the  conclusion  that  wo  must  expect  to  find  species 
considered  chamct4?ristic  of  the  Lower  Oligocene  fauna  in  beds  of 
widely  different  ages  occurring  in  distant  districts. 


GEOLOGrcAL  Society  of  London. — I.  January  24,  1806. — W.  J. 
Hamiltyon,  Esti.,  Prosident.  in  the  chair.  Tlie  following  communi- 
cation was  rojwl : — "  Notes  on  Belgian  Geology."  By  K.  A.  C. 
Godwin-Auston,  Esci-,  F.K,S.,  For.  Sec.  G.S. 

This  communication  related  to  the  Upper  and  Lower  Kainozoic 
fonuations  of  Belj::ium,  in  the  following  order: — 1.  Tlie  Polders,  or 
sea-mud  beds,  and  their  equivalents.  2.  The  Campino  sands,  and 
Los,  or  Limon  d(^  Her])aye.  3.  Tlie  Boulder-formation.  4.  Cailloux 
Ardennais.     5.  The  Lower  Kainozoic,  or  Crag. 

Tlie  Polders,  which  form  a  belt  along  the  sea-board  of  Belgium 
and  Holland,  occasionally  running  inland  up  the  coiu^s  of  rivers, 
as  up  the  Scheldt  to  Antwoq>,  indicate  an  elevation  of  very  small 
amount,  corresponding  to  the  raised  estuarine  and  other  beds  around 
our  o^^^l  c()a.«<t8.  They  are  covered  by  dunes  and  drifted  sands.  A 
great  detd  of  the  fen-Lvnd  at  liigher  levels,  with  jveat  and  bog-iron, 
belongs  to  tlie  age  of  the  Polders,  and  of  still  earlier  times,  inasmuch 
as  the  Polders  very  genendly  overlie  a  terrestrial  surface.  The 
Campino  sands,  which  run  parallel  with  the  coast  from  North 
Holland  towards  Antwerp,  but  within  tho  Polder-belt,  were  con- 
jectured, from  their  composition,  and  on  other  considerations,  to  have 
been  derived  from  sands  carried  inland  away  from  dunes  of  tlie 
Boulder-formation  period.  The  Los,  which  is  of  freshwater  origin, 
resulted  from  tho  annual  depositions  of  melted  snow-waters.     The 


Reports  and  Proceedings.  129 

diBpersion  of  the  Cailloux  Ardennais  was  referable  to  another  and 
earlier  stage  of  a  period  of  cold,  and  when  the  axis  of  the  country 
had  a  greater  relative  elevation  than  at  present.  These  views  were 
supported  by  reference  to  the  Coast  Section  at  Sangatte. 

The  Boulder-formation  proper  is  only  slightly  represented  in 
some  of  the  sections  about  Antwerp. 

With  respect  to  the  Lower  Kainozoic  series,  the  author  preferred 
the  divisions  proposed  by  M.  Dumont  (Scaldesien  and  Diestien)  to 
the  minute  subdivisions  of  Sir  C.  Lyell  and  M.  Nyst.  The  exceed- 
ingly narrow  vertical  dimensions  of  the  Crag,  and  the  manner  in 
which,  along  the  continuous  sections  now  exposed,  one  bed  of  the 
Scaldesien  Crag  replaces  another,  are  new  facts,  and  preclude  any 
systematic  order  of  sequence,  founded  on  percentage  comparisons, 
from  local  assemblages  of  fossils. 

The  Antwerp  Crag  series  presents  two  conditions  of  sea-bed,  a 
deepish-water  and  life-zone  formation,  corresponding  to  the  ooze- 
depths  of  existing  seas ;  this  is  the  Diestien  of  Dumont,  or  Lower 
Crag.  On  an  eroded  surface  of  this,  there  occurs,  at  Antwerp,  an 
upper  series  of  coarser  sands,  shingle,  and  gravel,  together  with 
much  which  has  been  derived  from  the  lower ;  this  is  the  Scaldesien. 
The  change  from  one  to  the  other  indicates  a  change  as  to  depth 
over  the  Crag  sea,  and  the  result  has  been  an  admixture  of  the 
characteristic  materials  of  distinct  sea-zones. 

The  original  boundary  line  of  the  Crag  sea  is  traced,  as  also  the 
great  breadth  of  the  drift-sand  zone,  over  the  Belgian  area ;  this, — 
coupled  with  the  consideration  that  the  Crag  scja-watcrs  on  the  conti- 
nental coast-line  nowhere  came  in  contact  with  any  beds  older  than 
Numraulitic,  such  as  Tongrien  and  Bruxellien,  even  as  high  as 
Denmark,  whilst  on  the  English  side,  from  Sufiblk  north,  its  coast- 
line was  of  chalk  -with  flints, — indicates  a  closed  se^o.  on  the  south, 
as  alone  by  such  i\x\  arrangement  could  the  flint-gnivel  be  carried 
along. 

The  differences  between  the  Crag-fauna  of  England  and  of  Belgium 
were  explained  in  acccordance  with  bathymetrical  distribution.  Tlie 
Scaldesien  l)eds  of  Antwerp  contain  an  assemblage  which  is  composed 
in  part  of  a  littoral  fauna,  and  in  part  of  that  of  ooze-depths.  Tlie 
Red  Crag  of  Suffolk  differs  from  the  Scaldesit  ii  in  its  forms,  as  also 
from  containing  the  materials  of  a  Bryozoan  zone. 

Tlie  Bolderberg  l)eds,  which  afforded  M.  Dumont  his  evidence  in 
flavour  of  his  ''  Systeme  Bolderien,"  were  shown  to  have  been  wrongly 
interpreted,  and  to  belong  to  the  Crag-8ea  accumulations. 

The  following  specimens  were  exhibited : — Miocene  Corals  from 
Malta  :  presented  by  Dr.  P.  Martin  Duncan,  Sec.  G.S.  Metamor})hic 
rocks  containing  remains  of  plants,  from  the  Alps  ;  presented  by  M. 
Crescenzo  ^lontagna.  Specimen  of  Sagenaria  dichotoma  from  the 
Clay  Cross  Coal  Company's  Mine,  Derbyshire ;  presented  by  Mr. 
Soulby. 

II.  February  7,  1866. — W.  J.  Hamilton,  Esq.,  President,  in  the 
chair.      The  following  communications  were   read : — 1.  "  0\i  \)aa 
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mode  of  formation  of  certain  Lake-basins  in  New  Zealand."  By 
W.  T.  Locke  Travers,  Esq.  Communicated  by  Sir  C.  Lyell,  Bart, 
F.R.S.,  F.G.S. 

The  author's  observations  had  been  chiefly  directed  to  the  nei^* 
bourhood  of  the  Spencer  mountains,  which  occupy  the  centre  of  the 
area  constituting  the  Provinces  of  Nelson  and  Marlborough,  in  the 
Middle  Island,  and  in  this  paper  he  more  particularly  described 
Lake  Arthur,  Lake  Howick,  and  Lake  Tennyson,  with«  the  riYon 
flowing  out  of  them.  After  describing  the  nature  and  mode  of 
occurrence  of  certain  Post-pliocene  boulder-beds  overlying  older 
Tertiary  deposits  in  the  vicinity  of  Lake  Arthur,  Mr.  Travers  showed 
that  that  lake  owes  its  existence  to  the  presence  of  a  moraine  nearly 
a  mile  and  a  half  in  width,  and  extending  for  several  miles  down 
the  valley.  Similar  facts  were  then  described  as  having  been  ob- 
served at  Lakes  Ilowick  and  Tennyson  ;  and  attention  was  specially 
drawn  to  their  great  depth.  Lake  Howick  being  1000  feet  deep 
rather  less  than  half  way  up,  and  the  others  also  attaining  a  depth 
of  several  hundred  feet.  The  valleys  of  the  Bivers  Dillon  and  the 
Clarence  present  abundant  evidence  of  the  former  existence  of  enor- 
mous glaciers  in  them,  and  these  the  author  described  in  detaiL 

In  conclusion  Mr.  Travers  stated  that,  although  he  had  confined 
his  remarks  to  the  lake-basins  found  amongst  the  spurs  of  the 
Spencer  mountains,  ho  firmly  believed  that  all  the  lakes  which  lie 
in  the  valleys  of  rivers  debouching  on  the  Canterbury  Plains  owe 
their  existence  to  moraine-dams  which  have  the  same  foundations 
as  the  Post-pliocene  shingle  of  which  the  plains  themselves  are 
formed ;  and  that,  therefore,  the  sites  of  those  lakes  were  occupied 
by  ice  at  the  commenceraont  of  the  period  of  depression,  and  so 
continued  for  some  time  after  the  re-emergence  of  the  upper  part 
of  the  plains  above  the  level  of  the  sea. 

2.  "On  the  occurrence  of  dead  littoral  shells  in  the  bed  of  the 
German  Ocean,  forty  miles  from  the  coast  of  Aberdeen."  By 
Robert  Dawson,  Esq.  Communicated  by  T.  F.  Jamieson,  Esq., 
F.G.S. 

The  occurrence  of  shells  of  Purpura  lapilluSf  Litorina  rudts,  Solen 
siliqua,  and  Mytilm  edulis,  in  a  worn  and  semi-fossil  condition,  at 
depths  of  36,  40,  and  4:2  fathoms,  on  the  bank  known  as  *'  the  Long 
Forties,*'  seemed  to  the  author,  in  conjunction  with  other  and  well- 
known  facts,  to  point  to  a  time,  towards  the  close  of  the  Glacial 
period,  when  the  British  islands  stood  higher  above  the  sea  than 
they  do  at  present.  The  fact  of  four  species  having  been  found  in 
the  course  of  one  day's  dredging  was,  Mr.  Dawson  considered,  suffi- 
cient to  render  it  probable  that  they  had  lived  and  died  where  they 
were  found,  and  did  not  owe  their  presence  at  tliat  depth  and  dis- 
tance from  land  to  any  mere  accident. 

3.  "  On  the  glacial  phenomena  of  Caithness."  By  T.  F.  Jamieson, 
Esq.,  F.G.S. 

The  glacial  drift  of  Caithness  occurs  in  sheets  filling  up  the  low 
troughs  and  winding  hollows  which  form  the  beds  of  the  streams, 
the  rocka  on  the  higher  ground  being  either  bare  or  hidden  bys 
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^wth  of  peat  and  heather.  It  thins  out  at  altitudes  of  from  100  to 
loO  feet,  and  its  thickness  is  therefore  very  variable,  though  it 
seldom  much  exceeds  100  feet.  Mr.  Jamieson  first  described  the 
distribution  of  the  drift  beds  over  the  area  in  question,  their  texture 
tfid  colour  at  the  different  localities  where  they  occur,  and  the 
nature  and  appearance  of  the  stones  and  boulders  found  in  them ; 
he  then  noticed  the  broken  state  of  the  shells,  the  most  common 
species  being  Oyjprina  Islandtca,  Aatarte  horealisy  A.  eUiptica,  TeUitia 
calcarea,  T.  £althica,  and  Turritella  ungvlina.  The  direction  of  the 
glacial  markings  on  the  rocks  was  shown  to  be  pretty  uniformly 
from  N.W.  to  o.E.  (true),  so  that  it  must  have  been  produced  by  a 
moYement  of  ice  proceeding  from  an  external  region  to  the  N.W., 
and  not  by  glacier-action  proceeding  from  the  interior  of  the  country, 
as  is  the  case  in  the  midland  region  of  Scotland.  The  glacial  drift 
of  Caithness  and  the  old  boulder-clay  of  the  middle  of  Scotland, 
resemble  one  another  in  their  physical  turangement,  but  differ  in 
the  prevalence  of  marine  organisms  in  the  former ;  the  absence  of 
tranquilly  deposited  glacial-marine  beds,  of  moraines,  and  of  gravel- 
hillocks,  and  the  deficiency  of  valley -gravel  in  Caithness,  are  also 
points  in  which  the  glacial  series  of  ^at  area  differs  from  that  of 
Central  Scotland ;  and  Mr.  Jamieson  inferred  that,  of  th«  two  series, 
the  Caithness  drift  was  the  more  recent.  In  conclusion,  the  author 
described  the  deposits  of  the  Post-glacial  period  in  Caithness,  and 
showed  that  they  did  not  differ  materially  from  those  occurring  in 
the  rest  of  Scotland. 

III. — Annual  General  Meeting. — February  16,  1866. — W.  J. 
Hamilton,  Esq.,  President,  in  the  Chair. 

The  Secretary  read  the  Keports  of  the  Council,  of  the  Library  and 
Museum  Committee,  and  of  the  Auditors.  The  increase  in  the 
numbers  of  the  Society,  and  the  flourishing  condition  of  the  Society's 
finances  were  stated  to  be  very  satisfactory. 

The  President  announced  the  Award  of  the  Wollaston  Gold  Medal 
to  Sir  Charles  Lyell,  Bart.,  D.C.L.,  &c.,  in  recognition  of  the  highly 
important  services  he  has  rendered  to  the  study  of  Geology  by  liis 
various  original  works,  and  for  the  masterly  and  philosophic  manner 
in  which  he  has  treated  the  suhject,  both  in  developing  the  j)rin- 
ciples  and  in  expounding  the  elements  on  which  the  science  is 
foimded  :  and,  in  liandiiig  the  Medal  to  that  distinguished  geologist, 
he  more  particularly  dwelt  upon  the  great  influence  tlie  establish- 
ment of  Sir  Charles's  percentage  system  of  classification,  and  his 
division  of  the  Tortiar}'  strata  into  Eocene,  Miocene,  Pliocene,  and 
Post-pliocene,  had  had  in  facilitating  and  aiding  the  study  of  Ter- 
tiary' Geology ;  but  he  also  showed  how  great  had  been  the  imme- 
diate influence  of  the  "Principles  of  Geology"  when  first  publishefl, 
more  than  thirty-five  years  ago.  Sir  Chiurles  Lyell,  on  receiving  the 
Medal,  expressed  his  gratification  at  the  honour  which  had  been 
done  him  by  the  Society,  and  remarked  upon  the  increasing  difiiculty 
with  wliich  any  single  geologist  could  now  keep  pace  with  the  pro- 
gress of  geology  and  its  allied  sciences.     The  I^resident  then  stated 
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that  the  balance  of  the  proceedfi  of  the  WoUaston  Donation  Fond 
had  been  awarded  to  Mr.  Henry  Woodward  to  assist  him  in  carrying 
on  his  researches  on  the  Fossil  Crustacea,  and  placed  it,  together 
with  a  diploma  to  that  effect,  in  the  hands  of  that  gentleman.  Mr. 
Henry  Woodward  briefly  thanked  the  Society  for  this  testimony  of 
the  interest  they  took  in  his  researches,  and  referred  to  the  greater 
advantages  enjoyed  by  the  younger  palseontologists  than  had  been 
within  the  grasp  of  their  predecessors. 

Tlio  President  then  proceeded  to  read  his  Anniversary  Address, 
in  which  he  discussed  the  progress  of  Geology  during  the  past  year, 
prefacing  it  with  biographical  notices  of  lately  deceased  Fellows, 
Foreign  Members,  and  Foreign  Correspondents  of  the  Society, 
namely,  Henry  Christy,  Esq. ;  Sir  J.  W.  Lubbock,  Bart ;  Dr.  S.  P. 
Woodward ;  Lovell  Reeve,  Esq. ;  Nicholas  Wood,  Esq. ;  G.  E. 
Roberts,  Esq. ;  Dr.  C.  H.  Pander ;  Prof.  G.  Forchhammer,  and  Dr. 
A.  Oppel. 

Tlie  Ballot  for  the  Council  and  Oflficers  was  taken,  and  the  follow- 
ing were  duly  elected  for  the  ensuing  year  : — Fresideni :  Warington 
W.  Smyth,  Esq.,  M.A.,  F.R.S.  Vice-Presidents:  Sir  P.  de  M.  G. 
Egerton,  Bart.,  M.P.,  F.R.S. ;  Prof.  T.  H.  Huxley,  F.B.S. ;  Sir 
Charles  Lyell,  Bart.,  D.G.L.,  F.R.S. ;  Prof.  A.  C.  Ramsay,  F.R.S. 
Secretaries :  P.  Martin  Duncan,  M.B. ;  John  Evans,  Esq.,  F.R.S. 
Foreign  Secretary:  R.  A.  C.  Godwin- Austen,  Esq.,  F.R.S.  Treasurer: 
Joseph  Prestwich,  Escj.,  F.R.S.  Council:  H.  W.  Bristow,  Esq., 
F.K.S.  :  P.  Martin  Duncan,  M.B. :  Sir  P.  de  M.  G.  Egerton,  Bart., 
M.P.,  F.R.S. ;  Earl  of  Enniskillen,  D.C.L.,  F.R.S.;  Robert  Etheridge, 
Esq.,  F.K.S.E. ;  Joliu  Evans,  P]sq.,  F.R.S. ;  R.  A.  C.  Godwin-Austen, 
Esq..  F.R.S.  ;  William  J.  Hamilton.  Esq.,  F.R.S. ;  Prof.  T.  H. 
Huxley,  F.R.S. ;  J.  Gwyn  Jeffreys,  Esq.,  F.R.S. ;  Prof.  T.  Rupert 
Jones ;  M.  Augusto  Laugol ;  Sir  Cliarles  Lyell,  Bart.,  D.C.L.,  F.R.S. ; 
J.  Carrick  Moore,  Escj.,  M.A.,  F.R.S. ;  Prof.  John  Morris;  Sir  R.  L 
Murchison,  Bart.,  K.C.B.,  F.R.S. ;  Robert  W.  Mylne,  Esq.,  F.R.S. : 
Joseph  Prestwich,  Esq.,  F.R.S. ;  Prof.  A.  C.  Ramsay,  F.R.S.  ; 
Warin^rton  W.  Smvth,  Esq.,  M.A.,  F.R.S. ;  Capt  T.  A.  B.  Spratt, 
R.N.,  C.B.,  F.R.S.';  Lient-Col.  R.  Strachcy,  R.E.,  F.R.S.;  Rev. 
Thomas  Wiltshire,  M.A.,  F.L.S. 

EDiNBURGn  Geological  Society.  —  I.  25th  January,  1866 ; 
R.  A.  F.  A.  Coyne,  Esq.,  C.E.,  in  the  chair. 

1.  Mr.  John  Young,  of  the  Hunterian  Museum,  Glasgow,  exliibited 
a  beautiful  of  Carboniferous  Entomostniai  from  the  limestone  and 
shales  of  the  west  of  Scotland,  and  explained  his  mode  of  col- 
lecting and  mounting  those  minute  organisms.  Li  a  paper  which 
he  read  on  the  subject,  he  stated  that  the  Entomostnvca,  which 
belong  to  a  family  of  small  bivalve  crustaceans,  are  common  in 
certain  beds  from  the  bottom  to  the  top  of  our  Coal-measures.  But 
some  of  the  finer  ornamented  species  are  only  to  be  found  in  the 
marine  limestone  shales.  Certain  oil  shales  in  the  Coal-measures 
seem  to  be  made  up  almost  exclusively  of  the  bivalved  coverings 
of  these  minute  animals,   and  he   (Mr.   Young)    often  wondered 
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whether  the  oil,  which  many  of  the  shales  contained,  might  not 
have  been  partly  due  to  the  enormous  quantity  of  these  minute 
cmstaceans  that  died  in  these  beds.  This  idea,  he  said,  was  not 
new,  for  several  Gkjologists  had  stated  that  the  bituminous  and 
carbonaceous  matter  found  in  many  rocks,  had  been  due  to  the 
great  number  of  organic  remains  that  had  been  entombed  therein. 
Of  course,  many  rocks,  full  of  fossils,  contain  no  oil;  but  this 
may  be  entirely  owing  to  the  peculiar  nature  of  the  sediment 
in  which  the  fossils  are  embedded,  and  to  other  causes  acting 
apon  the  strata,  allowing  the  organic  elements  of  their  bodies  to 
pass  away  by  percolation  through  the  strata  or  otherwise,  leaving 
us  nothing  but  their  hard  skeletons.  The  question,  therefore,  of 
the  oil  in  these  Entomostracan  shales  being  due  to  those  animals, 
is  one  of  considerable  interest.  Mr.  Young  then  said  that  he  had 
seen  in  summer,  in  certain  states  of  the  weather,  large  shoals  of 
the  recent  species  of  this  crustacean  swimming  about  in  the  Glasgow 
and  Monkland  canal,  their  numbers  actually  making  the  water 
appear  of  a  reddish-brown  or  mahogany  colour;  and  by  dipping 
in  a  wide-mouthed  net  among  them  they  could  bo  lifted  out  in 
thousands;  but  tliickly  as  he  had  here  represented  them,  in  recent 
times,  they  must  even  have  swarmed  to  a  greater  extent  in  many 
of  the  waters  of  the  Coal-period,  as  their  abimdant  remains  in 
certain  strata  now  clearly  show.  Many  of  the  smaller  fishes  of 
the  Carboniferous  strata,  seemed  to  have  preyed  to  a  large  extent 
upon  those  minute  crustaceans,  as  many  of  the  lish-coprolites  testify. 
In  a  fish-coprolito  sent  to  liim  by  Dr.  Rankin,  of  Carluke,  he  found 
upwards  of  300  specimens  of  a  very  rare  species,  Cypridina 
Rankiniana,  of  which  only  a  single  specimen  had  previously  been 
found.  If  the  fishes  lived  upon  the  Entomostraca,  they,  in  their 
turn,  seem  to  have  preyed  on  the  dead  bodies  of  many  of  the  fish 
as  they  lay  on  the  sea-bottom.  Mr.  Young,  in  conclusion,  gave  a 
minute  description  of  the  twelve  genera  of  Entomostraca,  or  Phyl- 
lopod  crustaccims,  that  have  been  found  in  our  Scotch  Coal-measures. 
2.  Mr.  E.  a.  WiiNScn,  of  the  Geological  Society  of  Glasgow, 
then  read  a  paper  on  ^'Tlie  Discovery  of  Fossil  Trees  buried  in 
Volcanic  Ash  in  the  Island  of  Arran." 

n. — 1st  February,  18G6  ;  E.  A.F.  A.  Coyne,  Esq.,  C.E.,  in  the  chair. 

The  Societv  unaniniouslv  resolved  to  transmit  a  memorial  to 
Government,  praying  for  the  establishment  of  a  chair  of  Geology 
in  the  University  of  Edinburgh.  Mr.  D.  J.  Brown  read  a  paper 
on  "The  Denudation  of  Upper  Annandale,  and  the  Erosion  of 
*  The  Devil's  Beef-Tub.'  " 

Geological  Society  of  Glasgow. — Monthly  Meeting,  January 
11th,  Dr.  John  Scouler,  F.L.8.,  V.P.,  in  the  chair.  Mr.  William 
Camer»)n  read  a  paper  on  "  The  Gold  Drifts  and  Kocks  of  Victoria." 

Granite  is  to  be  found  in  the  vicinity  of  all  gold-fields,  cropping  out 
in  high  ranges  and  upheaving  the  Silurian  rocks ;  and  it  is  generally  ^^ 
near  the  junction  of  the  granites  with  these  that  gold  is  most  plenti^^ 
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fully  distributed.  Ballarat  has  hitherto  been  the  richest  alluvial 
gold  field ;  the  phenomenon  of  gold  in  the  matrix,  however,  he  said, 
was  much  more  interesting,  and  far  more  worthy  the  consideration 
of  the  Geologist  than  its  presence  in  alluvial  deposits.  Quartz  was 
the  true  matrix  of  gold.  He  had  heard  of  its  being  found  in  sand- 
stone, slate,  and  granite ;  but  had  never  seen  an  instance  of  this, 
except  when  these  rocks  were  somehow  associated  with  quartz.  The 
question  as  to  how  far  gold  may  be  profitably  sought  for  in  the 
matrix  is  of  great  importance.  Sir  Roderick  Murchison,  in  his 
"  Siluria,"  inclines  to  the  belief  that  gold  only  exists  in  payable 
quantities  on  or  near  the  surface;  that  the  search  for  it  in  deep 
lodes  will  be  unprofitable,  and  that  it  is  oi^ly  in  the  detritus  of 
denuded  hills,  containing  auriferous  rocks,  that  it  can  be  profitably 
worked.  In  reference  to  the  preponderating  richness  of  alluvial 
drifts,  however,  Mr.  Cameron  said  that  it  must  be  borne  in  mind 
that  when  the  denudations,  which  supplied  these  drifts,  took  place, 
a  large  proportion  of  the  detritus  was  probably  carried  away  for 
miles,  whilst  the  gold,  from  its  superior  gravify,  remained  in  the 
nearest  depressions,  where  these  drifts  were  also  deposited,  so  that 
the  present  proportions  of  gold  and  drift  afforded  no  correct  index 
of  the  proportion  which  that  gold  orginally  bore  to  the  rocks  in 
which  it  was  held  prior  to  the  formation  of  these  drifts.  Any 
conjecture,  therefore,  as  to  the  amount  of  gold  still  remaining  in 
its  native  rocks,  based  upon  the  nature  of  its  alluvial  deposits,  must 
be  manifestly  imreliablc.  In  reference  to  the  non-success  of  deep 
quartz  mining  in  other  counti'ies  he  could  offer  no  opinion ;  but  in 
Victoria  the  reverse  (where  a  fair  trial  had  taken  place),  was  generally 
the  case,  and  the  instance  of  non-success  due  more  to  the  impcrfcKJt 
nature  of  the  search  than  to  the  non-existence  of  the  gold.  Of  tlie 
tliousands  of  shafts  that  have  been  sunk  in  Victorian  quartz  reefs, 
perha}>s  not  a  dozen  had  been  sunk  to  the  400  feet  level,  and  at 
least  three  or  four  notable  instances  of  success  in  sinking  to  that 
depth  could  be  selected  from  the  Bendigo  district  alone.  Ho  be- 
lieved that  the  auriferous  reefs  of  Victoria  would,  if  properlj^ 
prospected  at  these  depths,  prove,  in  many  instances,  quite  as 
remunerative  as  on  the  surface ;  and  experience  seemed  to  show 
that  in  all  quartz  reefs  there  were  rich  and  poor  levels  alternately, 
and  that  whore  the  surface  veins  had  become  exhausted  it  would  be 
found  that,  by  sinking  still  farther,  the  unproductive  region  would 
bo  pjiHsed,  and  that  another,  and  perhaps  another,  series  of  rich 
veins  be  struck.  He  detiiiled  the  appliances  now  in  use  in  Victoria 
for  extracting  gold  from  quartz,  which  were  both  extensive  and 
very  perfect;  and,  alluding  to  the  various  histories  of  discoveries 
of  gold  in  this  country,  he  thought  it  not  improbable  that,  with 
these  improved  appliances,  the  gold  mines  of  Britain  might  yet 
be  worked  to  advantage. 

II. — The  second  monthly  meeting  of  this  Society  was  held  on 
Thursday,  February  1st.  Edward  A.  Wiinsch,  Esq.,  one  of  the 
Vice-Presidenta,  in  the  chair. 
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Mr.  R  Whytb  Skipsxy  read  a  paper  on  "  The  Fossil  Shells  of  the 
Upper  Coal  Measures,"  which  he  illustrated  by  numerous  specimens 
collected  by  himself  from  the  Clyde  Pits  and  other  localities ;  from 
Parkhead  and  Shettleston  eastward  for  about  five  miles  to  Bar- 
geddie,  and  bounded  respectively  on  the  north  and  south  by  the 
Monkland  Canal  and  the  Clyde.  Of  these  shells  there  are  three 
genera — AiUkracosia,  Anthracopteray  and  Anlhracomya ;  of  the  first  of 
"which  he  had  collected  in  the  above  district  six  species,  of  the  second 
three,  and  of  the  third  one,  and  their  range,  he  said,  is  from  the  cU, 
down  to  the  roof  of  the  splint-coal,  under  which  horizon  they  had 
not  been  met  with  as  yet.  Mr.  Skipsey,  after  contrasting  the  shells 
from,  the  Upper  Coal  Measures  with  MyaUna  Vemettilli  from  the 
Liower  Carboniferous  beds,  referred  to  his  own  recent  discovery  of 
liower  Carboniferous  forms  at  Drumpark,  above  all  the  seams  of  the 
Upper  Coals,  and  said  that  he  could  not  believe  these  belonged  to  a 
mere  isolated  fossiliferous  bed,  cut  off  by  a  gap  of  several  hundred 
fftthoms  from  any  others  containing  homogeneous  forms;  but,  on  the 
uonlTary,  when  the  excavations  permitted  further  research,  there 
would  be  found  proofs  of  a  succession  of  fossiliferous  strata  contain- 
ing ocean  types,  and  in  searching  the  immediate  neighbourhood  he 
had  already  found  both  Anthra4X)8ia  and  ArUhracopteraf  and  fully 
calculated  in  yet  finding  them  at  Drumpark,  in  close  proximity 
with  acknowledged  Lower  Carboniferous  forms. 

Rev.  H.  W.  Crosskey  read  a  paper  on  "  The  Eolationship  between 
the  Fossils  of  the  Glacial  Beds  of  Canada  and  those  of  the  Clyde," 
which  he  illustrated  by  a  fine  set  of  fossils  from  the  former  beds, 
presented  to  him  by  Principal  Dawson,  of  Montreal,  who,  among 
his  other  great  services  to  geological  science,  had  very  carefully  in- 
vestigated these  beds.  From  his  researches,  and  a  comparison  of 
the  respective  fossils,  Mr.  Crosskey  stated  that  he  found  the  differ- 
ence between  the  fossil  glacial  shells  of  Canada  and  those  now 
existing  in  the  Gulf  of  St.  Lawrence  to  be  far  less  marked  than  the 
difference  between  the  glacial  shells  of  the  Clyde  and  those  now 
existing  in  the  Forth.  In  the  glacial  beds  of  Canada  only  two  species 
are  found,  which  do  not  occur  living  in  the  neighbouring  sea, — 
viz.,  Leda  Poi'tlandica  and  Astarts  Laureniiana.  The  fauna  in  its 
general  aspect,  and  in  the  proportions  and  characteristics  of  species, 
is  slightly  more  Arctic  than  that  of  the  Gulf,  but  does  not  present 
that  broad  contrjist  with  which  we  are  familiar  in  our  local  clays. 
The  fossil  species  extinct  in  our  present  seas  are  far  more  numerous. 
In  conclusion,  Mr.  Crosskey  observed,  that  every  discovery  made  by 
Mr.  David  Robertson  and  himself  intensified  the  Arctic  character  of 
the  Clyde  beds,  and  it  was  very  evident  that  the  change  of  climate 
in  Canada  had  been  less  complete  than  in  Scotland. 

Mr.  John  Young  read  a  paper  on  ''  The  Genus  Lingula,  and  its 
occurrence  in  the  Carboniferous  Beds  of  Scotland." 

Liverpool  Geological  Society — Februaiy  13th,  1866. — R.  A. 
Eskrigge,  Esq.,  F.G.S.,  in  the  Chair.  The  following  papers  were 
read : — 1.  *'  On  the  Geology  of  Sussex,"  by  Mr.  C.  Potter.  The  author 
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who  formerly  resided  at  Lewes)  gave  a  description  of  the  Wealden, 
Cretaceous,  and  more  recent  strata  of  the  Forest-ridge  and  the  sur- 
rounding comitry,  including  the  coast.  He  alluded  to  the  extensive 
iron-works  which  once  existed  in  the  district,  and  illustrated  his 
communication  by  many  beautiful  specimens  from  his  collection. 

2.  '<  On  a  New  Locality  for  Paradaxidea  Davidig  and  associated 
fossUs  in  North  Wales,"  by  Mr.  R.  A.  Eskrigge,  F.G.S. 

Li  introducing  the  subject  the  author  referred  to  the  discovery  by 
Mr.  Selwyn,  more  than  twenty  years  back,  of  a  fragment  of  a  large 
trilobite,  apparently  identical  with  the  Swedish  species  Paradoxides 
Forchhammert,  But  a«  it  could  never  bo  satisfactorily  determined 
where  this  specimen  was  found,  its  scientific  interest  was  mach 
lessened  if  not  entirely  lost,  so  that  it  long  remained  merely  as  a 
challenge  to  the  zeal  and  activity  of  geologists,  and  it  was  not 
until  1863  that  a  true  British  locality  was  discovered  for  the  genu& 
The  merit  of  this  discovery  is  due  to  the  distinguished  palBeontologist, 
Mr.  Salter,  who,  perhaps,  more  than  any  other  deserved  such  an 
honour ;  and  though  partly  the  result  of  accident,  it  was  also  in 
great  measure  owing  to  that  scientific  acumen  and  insight  which  have 
so  often  led  their  possessor  into  the  path  of  success.  The  place 
whore  it  was  found,  is  the  now  celebrated  Porth-y-rhaw,  near 
St,  David's,  in  Pembrokeshire,  whence  the  species  has  been  named 
Paradoxides  JDavidia  ;  and  where,  owing  to  the  assiduous  and  able 
researches  of  Mr.  Hicks  and  Mr.  Salter,  so  rich  a  fauna  lias  since  been 
brought  to  light  (see  Geological  Magazine,  Vol.  III.  p.  27). 

Within  two  years  another  locality  for  Paradoxides  was  accidentally 
found  by  Mr.  Readwin,  of  Manchester,  at  the  gold-mines  on  the 
river  Mawdd.'ich,  near  Dolgolh',  a  district  subsequently  well  worked 
by  Mr.  Williamson ;  but  neither  of  these  is  the  place  from  which 
Mr.  Selwyn's  original  specimen  can  have  come,  for  the  species  are 
quite  distinct. 

Tliis  latter  locality  is  on  the  eastern  flank  of  the  great  Merioneth 
anticlinal,  and  the  relation  of  the  beds  in  which  the  fossils  are 
found  to  the  underlying  Cambrian  is  identical  in  North  and  South 
Wales;  so  that  from  his  general  knowledge  of  the  country  Mr. 
Salter  felt  convinced  that  by  a  patient  search  on  the  other  or  North- 
Western  side  of  the  Cambrian  axis,  near  the  point  where  the  grits 
dip  under  the  overlying  more  slaty  beds  the  same  fossils  would  be 
found.  He  accordingly  wrote  to  Mr.  Homfray,  of  Portadoc,  point- 
ing out  a  spot,  marked  Tufam-helig  on  the  map,  as  the  most  likely, 
an<l  rocpiesting  him  to  institute  a  careful  examination.  After  two 
days*  work  Mr.  Homfray  vindicated  most  satisfactorily  the  correct- 
ness of  Mr.  Salter's  induction,  by  finding  at  tlie  exact  spot  he  had 
indicated,  seven  or  eight  of  the  characteristic  St.  David's  fossils^ 
hut  not  Paradoxides, 

During  a  recent  run  through  North  Wales,  the  author  of  this 
paper  paid  a  hasty  visit  to  the  spot,  and  notwithstanding  that  he  had 
to  work  standing  in  tlie  bed  of  a  stream,  and  in  the  midst  of  pouring 
rain,  he  had  the  good  fortune  to  detect  two  distinct  and  unmistakeable 
fragments  of  the  Par,  Davidia ;  one  a  pleural  spine,  and  the  other  a 
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portion  of  the  glabella  of  a  large  indi\'idual.  This  discovery  com- 
pletes the  parallel  both  with  the  South  Wales  beds  and  also  with 
those  near  Dolgelly,  though  the  number  of  species  found  in  North 
Wales  still  falls  far  short  of  those  known  at  Porth-y-rhaw.  The 
fossils  found  by  the  author  at  Tufam-helig  comprised  Agnostus  princess  ; 
Microdiscus  punetcUus  ;  Conocoryphe  variolaria ;  Conocor,  sp.  Holocepha- 
Una;  Erinnys;  Theca;  Faradoxides  Davidis,  and  some  fragments 
at  present  undetermined.  Most,  if  not  all  of  these  had  also  previously 
been  found  by  Mr.  Homfray,  but  as  yet  the  beds  have  only  been 
very  partially  worked,  and  it  may  be  confidently  expected  that  many 
other  forms  will  be  found  there. 

In  order  to  illustrate  the  position  of  the  beds  more  clearly,  and  at 
the  same  time  to  attach  a  more  general  interest  to  the  paper,  the 
author  gave  a  sketch  of  the  main  features  of  the  geology  of  the 
central   portion   of  North  Wales,   extending  in   a  north-westerly 
direction  to  Snowdon  and  Llanberris,  and  east  and  south  to  the 
Arenigs  and  Cader  Idris  ;  i.e,  to  the  country  on  both  sides  the  Bar- 
xnouth  and  Harlech  grits,  which  form  the  anticlinal  axis  before  re- 
ferred to.     He  also  exhibited  and  explained  three  of  the  admirable 
liorizontal  sections  of  the  Ordnance  Survey,  on  the  scale  of  Gin. 
'to  the  mile,  which  relate  to  this  district. 

Pal^ontogbaphical  Society.— a  meeting  of  this  Society  was 
liold  on  February  16th,  at  the  apartments  of  the  Geological  Society 
of  London,  Somerset  House,  for  the  purpose  of  presenting  a  clock  to 
l)r.  J.  S.  Bowerbank,  F.R.S.,  F.G.S.,  as  a  testimony  of  the  high 
esteem  in  which  he  was  held  by  the  members  of  the  Society,  and  of 
their  appreciation  of  the  services  wliich  he  had  rendered  to  Palseon- 
tological  Science  as  tlic  originator  of  the  Pahrontographical  Society, 
and  in  having  so  well  filled  the  arduous  office  of  secretary  for 
seventeen  years.  A  marble  Imst  of  Dr.  Bowerbtmk  ha<l  been 
executed  by  means  of  subscriptions,  and  was,  by  the  Doctor's 
request,  presented  to  the  Geological  Society. 


THE  TEANSACTIONS  OF  THE  ROYAL  GEOLOGICAL  SOCIETY  OF 

CORNAVALL. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — ^Having  lately,  for  tlie  first  time  in  my  life,  liad  an  oppor- 
tunity of  consulting  the  Transactions  of  the  Koyal  Geological  Society 
of  Cornwall,  I  have  been  surj)risod  at  the  amount  of  information 
contained  in  them.  Among  other  matters  connected  with  rocks  and 
veins,  there  are  some  which,  at  the  present  day,  may  be  more  gene- 
rally interesting.  As  others  may  find  as  much  difficulty  in  pro- 
curing access  to  these  volumes  as   I  have  liitherto  done,  I  uwi^ 
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Tenture,  perhaps,  to  solicit  space  for  an  acoonnt  of  some  cnriouB 
circumstances  given  in  two  papers  in  the  fourth  volume. 

The  first  paper  is  by  J.  W.  Colenso,  Esq.*  (read  October,  1829), 
entitled  "A  description  of  Happy -Union  Tin  Stream  Work  at 
Pentuan."  •  The  valley  of  Pentuan  is  near  St  Austell,  and  is  de- 
scribed as  about  six  hundred  feet  in  breadth,  but  narrowing  in 
places  to  three  hundred,  or  even  one  hundred,  the  surface  having  a 
fall  of  one  hundred  and  twenty  feet  in  four  miles.  The  rock  is  blue 
slate,  covered  in  the  bottom  of  the  valley  by  an  alluvial  deposit, 
which,  commencing  at  St.  Austell  bridge,  becomes  about  sixty  feet 
deep  at  Pentuan.  The  section  of  this  alluvium  at  Pentuan  is  said 
to  be  the  following  (descending  order) : — 

g.  Eivcr  and  sea  sand,  silt,  etc 20ft. 

Under  tliis,  at  one  place,  just  on  a  level  with  present 
low  water  at  spring  tides,  piles  were  found  as  if  for  the 
construction  of  a  foot-bridge. 

/.  A  stratum  of  sea  sand,  with  timber  trees,  chiefly  oaks, 
lying  in  all  directions,  and  also  the  remains  of  red-deer, 
heads  of  oxen,  with  the  boms  turning  down,  diflferent 
from  any  now  in  Britain,  said  to  be  like  those  at  the 
Cape  of  Good  Hope ;  the  bones  of  a  largo  whale,  and 
human  skulh,  supposed  to  he  either  African  or  Asiatic     ...•  20ft. 

€.  Silt,  in  the  middle  of  wliich  is  a  layer  of  stones,  conglo- 
merations of  sand  and  silt,  with  sometimes  wood  and 
bone 2ft.. 

d.  Sea  sand  with  shells,  the  water  proceeding  from  which 

is  salt,  while  that  above  and  below  is  fresh din. 

<?.  Silt  or  "  sludge,"  brown  or  lead-coloured,  with  shells, 
wood,  hazle-nuts,  lx)ne8  of  deer,  oxen,  etc. ;  the  bivalve 
shells  in  layers,  valves  often  united,  spoken  of  as  sea- 
shells.  There  was  one  piece  of  oak  tliat  had  been 
"brought  into  form  by  the  hand  of  man,"  but  had 
floated  in  the  sea,  as  a  small  barnacle  was  fixed  at 
one  end  10ft. 

h.  Dark  silt  mixed  with  decomposed  vegetable  matter, 
having  at  top  a  layer  of  moss  scarcely  altered  "  almost 
retaining  its  natural  colour,"  with  loaves  of  trees, 
liazle-nuts,  and  sticks,  30  feet  below  level  of  sea  at 
low  water,  48  below  high  tides ;  extends  with  some 
intemiption  all  over  valley 2ft. 

a.  The  tin  ground,  sand  and  clay,  with  fragments  of  granite, 
el  van,  greenstone,  "killas"  or  clay  slate,  and  tre«/on€, 
a  hard  black  rock,  and  vein  stones,  with  sand  and 
pebbles  of  tin-ore,  the  tin  mostly  at  bottom,  varying 
from 3  to  6  and  10ft. 

This  paper  is  followed  by  papers  on  the  stream  tin-works,  by  Mr. 

^  Was  this  gentleman  the  father  of  my  old  college  friend  and  companion,  the 
Bishop  of  Natal  ? 
*  See  De  la  Beche's  Beport  on  the  Geology  of  Cornwall  and  Devon,  1839,  p.  406. 
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Came  and  Mr.  W.  J.  Henwood,  the  latter  of  which  gives  details  of 
several  other  stream  tin-works  in  Cornwall,  very  similar  to  those 
given  by  Mr.  Colenso  regarding  those  at  Pentuan,  particularly 
mentioning  the  occurrence  of  human  skulls  with  bones  of  other 
animals.  Mr.  Colenso  expressly  states  that  he  sends  one  skull  to 
the  Society  for  their  Museum.  K  this  Museum  be  still  in  existence 
and  the  skull  retained  there,  it  appears  to  me  it  would  be  well 
"worthy  of  examination  by  some  competent  authority. 

There  is  something  about  the  description  of  the  "  tin-ground  "  in 
these  papers  that  reminds  one  very  much  of  the  "boulder-clay." 
Whether  formed  by  ice  or  water,  it  was  afterwards  covered  by  a 
"moss,"  and  therefore  was  above  the  level  of  the  sea  then,  but 
was  subsequently  depressed  at  different  times  'till  covered  by  more 
than  40  feet  of  marine  deposits.  It  seems  like  the  "sub-marine 
forests,"  or  submerged  mosses,  with  roots  and  erect  stumps  of 
trees  found  all  round  our  coasts.  The  most  interesting  point, 
however,  seems  to  me  to  be  the  finding  of  human  skulls  in 
these  beds. 

Dublin,  February  \Oth,  1866.  J.  Beete  Jukes. 


THE  RAISED  BEACH  OF  CANTYRE. 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — ^I  have  only  just  seen  Mr.  HulVs  interesting  communication 
relative  to  "  the  Raised  Beach  of  Can  tyre,"  or  1  would  otherwise 
have  made  some  earlier  remarks  upon  it. 

In  October  last,  I  spent  a  week  in  the  neighbourhood  of  Campbel- 
town, and  I  was  struck  with  the  apparent  proofs,  on  every  hand,  of 
a  comparatively  sudden  rise  of  the  land  at  no  distant  date,  speaking 
of  time  in  a  geological  sense.  The  cliffs  of  the  Island  of  Davar,  and 
of  other  parts  of  the  coast,  have,  in  most  places,  a  footing  of  many 
yards  in  width,  composed  of  broken  rock  fragments ;  and  the  rock 
faces,  which  contain  the  sea-worn  caves,  are  now  far  removed  from 
the  direct  influence  of  the  waves.  The  height  of  the  floors  of  those 
caves  which  I  examined  was  from  15  to  ^30  feet  above  the  present 
high  water  mark. 

it  occurred  to  me,  at  the  time  of  my  visit,  that  the  cave  of  SU 
Kiaran  might  be  used  as  a  cogent  argument  in  favour  of  the  theory 
that  the  relative  heights  of  sea  and  land  have  not  been  altered  since 
the  Saint  inhabited  the  cave.  Were  the  land  to  ])e  twenty  feet 
lower,  the  cave  would  not  be  habitable,  and  it  would  then  be  quite 
unapproachable  excepting  by  means  of  a  boat ;  whereas,  tradition 
asserts  that  St.  Kiaran  occupied  the  cave  as  a  residence  for  some 
years,  and  that  he  communicated  with  his  neighbours  by  means  of  a 
horse,  that  he  had  trained  to  go  forth  and  to  bring  to  him  the  supplies 
which  were  sent  by  his  charitable  admirers. 

St.  Kiaran  is  believed  to  have  been  the  tutor  of  St.  Columba.     Ofv 
the  latter-mentioned  Saint,  Bede  says, — "  In  the  year  of  our  Lord 
565,  when  Justin  the  younger,  the  successor  of  J\i8t\ii\tWQ.,\va^  >i}aRy 
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government  of  the  Boman  Empire,  there  came  into  Britain  a  famoni 
priest  and  abbot,  a  monk  by  habit  and  life,  whose  name  was 
Columba,  to  preach  the  word  of  God  to  the  provinces  of  the  northern 
Picts,  who  are  separated  from  the  Bouthem  parts  by  steep  and 
rugged  mountains."  Now,  the  history  of  St.  Columba,  who  made 
lona  famous,  and  who  preached,  among  other  places,  in  Caniyre,  is 
tolerably  authentic.  But  St  Kiaran,  who  is  said  to  have  been 
baptised  by  St.  Patric*k,  and  to  have  commenced  his  preaching  in 
Cantyro  in  the  year  536,  is  comparatively  a  mythical  personage.  I 
cannot  meet  with  any  information  respecting  St.  Kiaran  that  will 
boar  the  sceptical  examination  of  geologists ;  otherwise  the  cave  of 
the  Saint  would  conclusively  prove  that  the  high-water  mark  was 
not  at  a  greater  elevation  1300  years  ago  than  it  is  at  the  present 
time. 

This  will  be  a  most  important  fact  if  the  premisses  can  be  proved 
by  our  historical  friends  ;  and  should  it  turn  out  that  the  thirty  feet 
elevation  of  the  land  has  taken  place  since  the  building  of  the 
Eoman  wall  of  Antoninus,  the  space  of  time  during  which  it  could 
only  have  occurred,  would  thus  become  narrowed  to  the  interval 
between  A.D.  140  and  536. 

It  is  evident,  as  Hugh  Miller  remarks,  looking  at  the  greater 
number,  and  far  greater  dimensions  of  the  caves,  that  are  situated  on 
the  so-called  "  thirty  feet  shore  line,"  as  compared  with  those 
existing  between  the  present  high  and  low-water  marks,  that  the 
time  during  which  the  waves  washed  the  higher  line  was  immensely 
greater  than  that  in  which  tliey  have  been  operating  upon  the  present 
coast  lino. 

The  Cave  of  St.  Kiaran  has  evidently  originated,  as  Mr.  Hull  says, 
in  a  line  of  fault  in  the  Old  Red  Conglomerate;  and  there  is  in 
course  of  formation,  in  front  of  the  cave,  a  very  large  mound  of 
fnigmonts  that  have  fallen  from  the  face  of  the  cliflf,  owing  to  the 
action  of  frost  and  sun  upon  the  lofty  face  of  rock  in  which  the 
cav(;rn  is  situated.  This  growing  heap  is  in  itself  a  proof  of  the 
great  antiquity  of  the  elevation  of  the  coast  line,  for,  so  long  as  the 
waves  reiichod  the  place  upon  which  the  fragments  had  fallen,  they 
must  periodically  have  washed  away  all  the  talus  deposits. 

In  proof  that  the  beach  is  in  course  of  being  eaten  away  by  the 
wearing  action  of  the  waves,  I  may  mention  that  the  shingle  bar, 
of  about  three-quarters  of  a  mile  in  length,  which  connects  the  Isle 
of  Davar  with  the  mainland,  and  which  is  covered  by  the  sea  at  half 
tide,  partially  occupies  ground  which,  in  the  memory  of  the  last 
generation,  regularly  bore  crops  of  com.  Should  this  bar  be 
ultimately  entirely  carried  away,  the  noble  harbour  of  Campbelton 
will  have  seen  its  most  prosperous  days. 

In  reference  to  the  porphyries  of  I)avar,  M'Culloch  says, — "  The 
rock  produces  some  beautiful  varieties  of  green  as  well  as  of  brown 
porphyry,  easily  wrought,  to  be  obtained  of  any  size,  and  extremely 
ornamental  when  polished,  but  as  yet  neglected.  Sweden,  with  far 
less  capital  and  far  less  industry  (or  of  reputation  for  that  at  least) 
than  ourselves^  contrives  to  fill  all  Europe  with  the  elegant  produce 
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of  an  article  similar,  yet  far  inferior  in  beauty,  and  utterly  without 
variety ;  whereas  this  rock  produces  not  less  than  ten  or  twelve 
distinct  kinds."  This  beautiful  stone  is  still  as  much  neglected  as  it 
was  in  the  lime  of  M*Culloch.  K  a  market  were  found  for  it,  it 
might  be  quarried  close  to  deep  water,  where  vessels  might  ride  and 
load  in  safety ;  and  the  works  would  be  carried  on  with  the  advantage 
of  every  facility  that  the  owner.  Sir  Lewis  Campbell,  would  willingly 
afford. 

During  the  few  short  hours  that  I  could  devote  to  a  ramble  over 
Davar,  I  found  the  attractions  of  the  porphyritic  rocks  to  be  so 
seductive,  that  the  hammer  was  much  more  frequently  in  use  than 
the  gun. — I  am,  Sir,  yours  obediently. 


Edwin  Brown,  F.G.S. 


BuBTON-oif-T&ENT,  February  13,  1866. 


GEOLOGY  OF  THE  MOON. 
To  the  Editor  of  the  Geological  Magazine. 

Sm, — ^I  have  no  doubt  many  of  your  readers  will  thank  you  for 
introducing  the  subject  of  the  Moon  into  the  Geological  Magazine. 
The  letter  of  Mr.  Birch  on  Lunar  Glaciers  ought  to  lead  to  observa- 
tions and  speculations  calculated  to  enlarge  our  knowledge  of  the 
present  and  past  condition  of  the  moon's  surface.  That  glaciers  to 
a  limited  extent  may  now  exist,  and  that  traces  of  former  glacial 
action  may  be  discovered  on  the  surface  of  tlic  moon,  docs  not  appear 
to  be  a  very  extravagant  assumption.  But  few  astronomers  would 
probably  be  disposed  to  concede  that  all  the  white  ])art8  of  the  moon 
are  Snow  and  Ice.  llie  al)scnce  of  an  atmosphere  (l)eyond  a  possible 
shallow  gaseous  envelope)  would  at  first  sight  appear  to  be  incom- 
patible with  a  belief  in  a  general  glacial  condition  of  the  lunar 
surface.  It  is  however  for  the  photo-selenoloppsts  to  inquire  whether 
the  modem  theory  of  the  moon  advocated  by  Professor  Hansen  and 
others  -wdll  afford  him  any  support.  This  theory  implies  tliat  the 
farther  or  unseen  hemisphere  of  the  moon  is  a  comparative  depres- 
sion in  whi(*h  an  ocean  surmounted  by  an  atmosphere  may  exist,  and 
in  which  volcanic  fires  have  not  yet  l>ecomc  exhausted — tliat  the 
side  of  the  moon  turned  towards  us  is  a  vatst  hemis})herieal  mountain- 
system,  rising  above  the  lunar  sea-level  to  a  height  corresponding 
to  the  distance  between  the  Centre  of  figure  and  (.entre  of  gravity, 
or  according  to  some  about  30  miles.  Is  it  possible  that  Vapoiu* 
from  the  "  ultra-montane  "  sea  may  find  its  way  over  the  border,  so 
as  to  be  converted  into  snow  and  ice  on  the  higher  lands  of  the 
visible  hemisphere  of  the  moon  ?  The  mere  asking  of  such  a 
question  may  subject  a  writer  to  a  charge  of  presumption,  if  not  of 
ignorance,  in  the  present  state  of  astronomical  discovery. 

But  there  is  one  subject  connected  with  the  Geology,  or  rather 
Selenology  of  tlie  moon,  on  which  one  may  now  venture  to  make 
suggestions    with    less    hesitation.       The    theory    above    HQtvifc^ 
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implies  that  the  lunar  depressions  anciently  called  mcm  are  reaUy 
deserted  ocean-beds.  Professor  Phillips  expressed  himself  in  favour 
of  this  doctrine  at  the  late  meeting  of  the  British  Association.  It  is, 
I  think,  very  desirable  that  the  army  of  observers  (including  those 
officially  instructed  by  the  ''Lunar  Committee")  now  besieging  the 
surface  of  our  satellite,  should  direct  particular  attention  to  sea* 
coast  phenomena.  Excepting  where  lines  of  craters  have  been  con- 
verted into  £01  irregular  succession  of  cli£fs,  the  e£fects  of  marine 
denudation  can  scarcely  be  mistaken.  In  the  moon  as  well  as  in 
the  earth,  they  may  be  expected  to  consist  of  nearly  straight  lines  of 
escarpment  apparently  due  to  undermining  and  lateral  encroach- 
ment— winding  lines  of  cliflF  apparently  scooped  out  into  bays  with 
headlands  and  semi-circular  hollows — level  areas  under  escarp- 
ments, either  terrace-shaped  or  graduating  into  the  general  level 
of  the  neighbouring  plain — bridges  resembling  sand-banks,  nmning 
across  the  plains  or  old  sea-beds — isolated  rocks,  or  groups  of  rocks 
iQ  the  neighbourhood  of  escarpments  and  especially  of  promontories, 
etc.  Among  the  apparent  sea-coast  phenomena  which  ought  to  be 
minutely  observed,  I  would -venture  to  mention  the  following: — 

First,  the  more  abrupt  coasts  of  the  Mare  Imbrium.  The  great 
Appenine  escarpment  is  very  instructive.  It  is  exceedingly  steep 
and  lofty,  and  has  apparently  been  formed  along  the  strike  of  the 
metamorphic  (?)  rocks  of  which  the  mountain-range  consists.  It 
has  here  and  there  been  hollowed  out  into  semicircular  coves,  which 
have  not  reached  the  dimensions  of  bays.  Along  a  considerable 
part  of  its  course,  it  overhangs  a  level  beaeh  terminated  by  a  strik- 
ing line  of  rcxjks  resembling  a  natural  break-water.  Palus  Nebu- 
larum  and  Palus  Putredinis  are  so  wonderfully  level  as  to  point  at 
once  to  deposition  parallel  to  a  horizontal  fluid  surface.  The  Wedge- 
shaped  Valley  of  the  Alps  is  a  cleft  (voe  ?)  nearly  12,000  feet  deep. 
Sinus  Iridum  is  a  semicircular  bay  "  level  almost  as  water,"  with 
"  abrupt  and  colossal  cliffs"  and  promontories  140  miles  apart. 

Second,  the  headlands,  bays,  and  coves  of  Mare  Serenitatis  and 
Mare  Tranquilitatis,  and  the  apparent  beaches  and  sand-banks  by 
which  their  surfaces  are  varied. 

Third,  the  Mare  Grisium,  with  its  smoothly-rounded  bays  and 
coves.  The  Promontorium  Agarum  resembles  many  terrestrial 
headlands.  Near  the  east  edge  there  is  a  pass  with  island-like  moiin- 
tains.  In  this  deserted  sea-bed  I  have  frequently  traced  level 
beaches  extending  from  the  bases  of  the  cliffs  a  considerable  distance 
sea-ward,  and  then  terminating  suddenly.  Similar  beaches  or  level 
plateaus  may  be  traced  in  other  lunar  sea-beds. 

The  so-called  canals  or  rills,  especially  Ilyginus  and  AriadsBus, 
with  their  tributaries,  tunnels,  raised  banks,  etc.,  deserve  to  be 
particularly  examined  with  the  view  of  discovering  traces  of  their 
being  dried-up  river  channels.* — Yours  truly, 

D.  Mackintosh. 

^  For  infonnation  on  the  Selenography  of  the  ahoTe  and  other  regions  of  the  moon, 
see  the  Rev.  T.  W.  Webb's  CtlettMl  Objteta  ;  also  articles  by  the  same  astronomer  in 
the  InUUectual  Oburvtr, 
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Head  of  Pliosattbus. 

There  have  recently  been  added  to  the  PalaBontological  Collection 
of  the  British  Museum  the  most  interesting  remains  yet  discovered 
of  PUosaurus.  These  consist  of  a  nearly  perfect  skull,  with  the 
lower  jaw  of  the  same  individual,  which  are  but  slightly  altered 
by  compression  or  distortion  from  their  normal  form.  The  skull 
measures  nearly  five  feet  in  length,  from  the  end  of  the  muzzle  to 
the  occipital  condyles.  The  basi-occipital,  palatal,  and  maxillary 
bones  being  very  perfect,  and  their  divisions  well  marked.  The 
rami  of  the  lower  jaw  are  each  upwards  of  five  feet  in  length  from 
the  anterior  end  of  the  symphysis  to  the  articulating  condyles,  one 
lamos  being  more  perfect  than  the  other ;  in  each  ramus  and  on  one 
side  of  the  upper  jaw,  the  entire  series  of  the  alveoli  is  preserved. 
Some  of  these  contain  incipient  teeth,  but  the  whole  of  the  perfect 
teeth  have  been  lost. 

These  fine  fossils  will  be  figured  and  described  by  Professor 
Owen  in  an  eajly  volume  of  the  Palseontographical  Society's 
Monographs. 

The  public  is  indebted  to  the  liberality  of  J.  C.  Mansel,  Esq., 
P.G.S.,  of  Longthoms,  Blandford,  Dorset,  for  these  very  desirable 
acquisitions  to  the  National  Collection.  Mr.  Mansel  had  on  a 
former  occasion  presented  to  the  Museum  the  fine  typical  tooth  (12 
inches  long)  of  Pliosaurus  grandis,  Owen,  to  which  species,  pro- 
bably, this  head  may  belong.  They  are  both  from  the  same  deposit 
and  locality,  the  Kimmcridge  Clay  of  Dorsetshire.  In  addition  to 
the  above-mentioned  specimen  Mr.  Mansel  has  since  presented 
another  equally  fine  lower  jaw,  with  part  of  the  cranium  of  the 
same  individual,  wliich  Professor  Owen  has  deterininod  to  be  a  new 
species,  having  very  distinct  characters  from  the  preceding. — W.D. 

Minerals  of  Lake  Superioh. — Professor  Cliapman,  Ph.D.,  notices 
in  the  "Canadian  Journal"  for  November,  I860,  the  discovery  of 
native  lead  near  Dog  Ljike.  It  occurs  in  the  form  of  a  small  string  in 
white  semi-opjique  quartz.  Tlie  quartz  contains  no  other  substances 
with  the  exception  of  a  small  cjuantity  of  specular  iron  ore;  the 
absence  of  gold  is  noteworthy,  as  in  the  European  localities  whore 
native  lead  has  been  found  it  is  generally  accompanied  with  gold. 
He  also  records  tlie  occurrence  of  Galena,  Marcasite,  Molybdenite, 
Barytine  or  Heavy  Spar,  Fluor  Spar,  and  Anthracite,  in  the  vicinity 
of  Lake  Superior. 

New  Cornish  Minerals. — Prof.  Maskelyne  announces  the  occur- 
rence of  an  opal  allophanc  in  Cornwall.  Tlie  specimen  was  for- 
wanled  to  him  by  Mr.  Talliupj,  of  Lostwitliiel.  It  is  a  hydrated 
aluminic  silicate,  of  a  greenish-blue  colour,  and  closely  resembles 
the  allophane  from  Saltzburg.      Mr.  Tailing  has  also  obtained  a 


144  Obituary. 

curious  variety  of  pitchy  copper  ore,  probably  Turgite,  from  CoTn- 
wan,— Chemical  News,  Feb.  16,  1866. 

Fossils  from  the  Diluvium  of  the  Tiber. — ^M.  de  Vemeuil 
has  lately  obtained  a  small  scries  of  fossil  bones  from  the  diluvium  of 
the  Tiber.  They  consist  of  teeth  of  a  large  hippopotamus  (probably 
H,  major)  y  teeth  of  rhinoceros,  wild  boar,  ox,  horse,  and  deer.  At 
Ponte  Molle  the  bones  are  most  abundant,  but  they  are  better  pre- 
served at  Mont  Sacre,  in  the  diluvium  of  the  Aniene. — BuU.  Soc. 
Geol.  Fr.  vol.  xxii.  1865,  p.  621. 

The  Ossiferous  Caverns  of  Belgium. — A  report  was  recently 
presented  to  the  Belgian  Government  by  Monsieur  Dupont,  of 
Dinant,  on  the  scientific  explorations  lately  made  in  the  caverns  on 
the  banks  of  the  Lesse,  to  November  1866.* 

The  cavern  of  Chaleux  has,  in  particular,  yielded  a  most  abundant 
harvest  of  remains  of  pre-historic  man.  Besides  great  numbers  of 
worked  bones,  there  were  found  more  than  30,000  cut  flints,  several 
cubic  metres  of  bones  of  animals,  inchiding  more  than  900  teeth  of 
horses ;  implements  of  reindeer  horn  of  various  forms,  as  arrow- 
heads, spatular  and  pointed  instnimente,  and  polishing  tools.  Pieces 
of  fluor-spar,  and  numbers  of  fossil  shells,  from  the  "  Calcaire 
grossier,"  pierced  with  -holes ;  some  jet,  and  the  teeth  and  a 
vertebra  of  a  shark,  have  also  been  discovered,  together  with  Ologiste 
(Hematite),  iron-pyrites,  and  pieces  of  Fumay  slate  rudely  carved. 

The  animals  eaten  included,  besides  the  horse,  the  brown  be4ir, 
chamois,  wild  goat,  reindeer,  fox,  badger,  hare,  wild  boar,  and 
probably  the  water-rat,  as  remains  of  several  hundreds  of  these 
animals  were  likewise  found  among  the  ashes  and  debris  of  the 
ancient  hearth. 

In  the  middle  of  the  fire-place  was  also  discovered  the  "  fore-arm  " 
(sic)  of  a  mammoth  (Elephas  primtgenim),  which  M.  Dupont  con- 
siders was  placed  there  as  a  '*  fetish  charm.' ' 

After  the  discoverv  made  bv  Messrs.  Lartet  and  Christv  of  a 
drawing  of  a  mammoth  upon  a  flake  of  ivory,  in  the  ossiferous 
cavern  of  La  Madeleine,*  we  need  no  longer  doubt  that  the  Cave- 
men of  France  and  Belgium  were  contemporaries  of  the  mammoth, 
and  sometimes,  though  rarely,  destroyed  one  by  stratagem,  or  in  the 
chase. 

Prof.  W.  T.  Brande.  —  We  regret  to  notice  the  death  of  the 
veteran  chemist,  Prof.  W.  T.  Brande,  D.C.L.,  F.R.S.  Besides 
numerous  works  on  Chemistry,  he  published,  in  1816,  a  descriptive 
catalogue  of  the  British  specimens  deposited  in  the  Grco logical  Col- 
lection of  the  Royal  Institution,  and  in  1H17  the  "Outlines  of 
Geology,"  being  the  substance  of  a  coui*se  of  lectures  delivered  at 
the  Royal  Institution  in  181G ;  a  second  edition  of  this  work  was 
issued  in  1829.  He  died  on  February  lltli,  aged  81.  A  new 
edition  of  his  dictionary  is  now  being  re-edited. 

*  Extracted,  in  part,  from  the  Ghueester  Journal^  December  30,  1866. 
'See  the  Gboloqical  Maqazise,  yoI.  ^.,  p.  4%^. 


Geol  iL\£  1866 


p^-  ■(       '^^i  Geological  Sketch -map  of  Malta 


7-.jf;''f.    .^ecUoij  oi'  (he  Mam  Fault  at fi-Miim-er-nh 


GEOLOGY    OT   MALTA. 


Ged:  Mltf-  1S66- 


;.  6  .    Jlocks  near   Gain   ToiSha 


Secdou     Yig    7. 


^r^?if?!^ 


GEOXOGY  OF   "tfALTA , 


THE 

aEOLOGICAL   MAGAZINE 


Ho.    ZXIL— AFBIL,    1866. 


I— Skxtgh  of  ths  Phtsioal  Gsoloot  of  thk  Isiand  or.  Malta. 

By  Captain  F.  W.  Hutton,  F.G.S., 
Late  Deputy-Assistant-Qoarter-Master-General  at  Dublin. 

(PLATES  VIII.  AND  IX.) 

GEOLOGICAL  Structure  op  Malta.— The  Island  of  Malta  is. 
entirely  composed  of  Tertiary  aqueous  rocks,  which  lie  in  a 
nearly  horizontal  position,  but  which,  being  traversed  by  several 
fiuilts,  are  found  at  very  diflferent  levels.  This  horizontal  position 
of  the  strata  is  interesting,  as  it  is  seldom  seen  in  small  islands 
situated  so  far  from  the  main  land ;  and  it  is  probably  to  be  accounted 
for  by  supposing  that  any  unequal  pressures  which  might  have 
occurred  during  the  upheavals  of  the  Island,  expended  themselves 
in  the  production  of  faults,  instead  of  inclinations  and  contortions  of 
the  strata. 

The  length  of  the  Island  is  17  miles,  and  its  greatest  breadth  not 
quite  9  miles ;  it  is  50  miles  distant  from  Cape  Passaro  in  Sicily, 
and  nearly  200  miles  from  the  coast  of  Africa.  On  the  north-east, 
between  the  Island  and  Sicily,  the  water  is  not  deep,  never,  perhaps, 
exceeding  80  fathoms;  but  on  the  south-west  coast  the  hundred 
fathom  line  runs  within  three  miles  of  the  coast. 

The  rocks,  or  strata,  are  divided  as  follows : — 

Pleistocene. — Elephant-hcd.  (Marked  E  in  section.)  Either  a 
hard  red  Conglomerate,  or  roughly  stratified  beds  of  sand 
and  gravel,  in  whicli  are  found  remains  of  ElephaSy  Sua, 
Arvicola,  and  Land  Shells.  Tlie  Conglomerate  contains  frag- 
ments of  a  compact  and  almost  black  Limestone,  unlike 
anything  now  found  on  the  Island.  This  interesting  bed 
has  been  ably  described  in  detail  by  my  friend.  Dr.  Leith 
Adams  (who  had  the  honour  of  first  pointing  it  out),  in  the 
Geological  Magazine,  vol.  ii.  ji.  488. 

Miocene. —  Upper  Limestone,  A  white,  or  reddish,  very  fossil- 
iferous  Limestone,  originally  more  than  230  feet  thick,  but 
now  much  reduced  by  denudation.  The  upper  part  is  hard, 
and  in  places  much  broken,  while  the  lower  "parl^  tii^  %o^\. 
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It  contains  a  small  quantity  of  carbonate  of  magnesia,  prin- 
cipally in  tlio  lower  parts.  Its  specific  gravity  is  two.  and 
it  is  capable  of  absorbing  three  gallons  of  water  per  cabio 
foot.  (Marked  1  in  sections.) 
Heteroategina-bed.  A  reddish-yellow  sand,  or  sandstone,  con- 
taining in  places  large  quantities  of  dark-green  grains  of 
glauconite  (silicate  of  iron  and  alumina),  which  then  give 
their  colour  to  the  rock.  It  varies  in  thickness  from  50 
feet  to  1  foot,  and  in  some  places  seems  entirely  absent. 
Marl,  A  dark-blue  or  light-brown  laminated  Marl,  containing 
nearly  25  per  cent,  of  carbonate  of  lime.  Its  thickness 
varies  from  50  to  more  than  100  feet. 

(The  Hetcrostegina-bed  and  Marl,  are  together  marked  as 
2  in  all  the  sections.) 
Freestone.    A  pale-yellow,  or  grey,  granular,  siliceous  Lime-stona, 
traversed   by  several  thin  beds   of  dark-coloured  nodules. 
This  Limestone  contains  carbonate  of  magnesia  and  clay  in 
very  perceptible  quantities ;  the  former  being  most  abundant 
in  the  pale-yellow  varieties,  the  latter  in  the  grey.     It  is 
much  jointed,  owing,  probably,  to  the  quantity  of  clay  that 
enters  into  it«  composition  ;  and  it  contains  numerous  fossils, 
including  some  Diaiomacea  {Synedra,  Naviada,  Pleurosigma, 
and    Surirellaf),      Its   specific  gravity   is   2.5,  and  it  can 
absorb  1^  gallons  of  water  per  cubic  foot.     Its   thickness 
is  about  200  or  250  feet.     (Marked  3  in  sections.) 
j/ovser  Limestone,     A  hard  Limestone,  usually  white,  but  some- 
times light-brown  ;  very  variable,  but  generally  composed  of 
rolled  calcareous  debris,  the  pieces  of  which  vary  in  size  from 
a  few  lines  to  two  or  three  inches.     The  light-brown  parts 
are  often  crystAlline.     It  contains,  besides  other  fossils,  large 
quantities  of  Foraminiferay  and   a  few  Diatoms  (Navictda), 
I  can  find  no  trace  of  magnesia  in  it.     Its  thickness  is  more 
than  400  feet,  but  how  much  more  it  is  impossible 'to  say, 
as  no  rock  is  found  below  it.      Its  specific  gravity  is  2.7. 
(Marked  4  in  sections.) 
Of  these  strata  the  Elephant-bed,  as  at  the  Krendi  fault,  and  at 
Fonim-er-rih,  rests  sometimes  unconfonnably  on  the  Upper  Lime- 
stone   (see  Section,  Plate   IX.  Fig.    7,  and   Plate  VIIL  Fig.  4). 
The  others  arc  always  conformable,  and  generally  pass  gradually 
into  each  other ;  the  most  distinct  division  l)eing  between  the  Free- 
stone (3)  and  the  Marl  (2)  ;  and  this  is  perhaps  entirely  owing  to 
to  the  very  different  colour  and  composition  of  the  beds.  We  must  not, 
however,  jump  to  the  conclusion  that,  because  these  beds  appear  to 
pass  one  into  the  other,  no  great  period  of  time  elapsed  between  the 
fonnation  of  one  and  the  other ;  for,  in  one  instance,  at  any  rate,  we 
have  proofs  to  the  contrary.     The  Lower  Limestone  (4)  often  passes 
quite  insensibly  into  the  Freestone,  so  that  it  is  impossible  to  say 
where  one  ends  and  the  other  begins ;  yet  the  surface  of  tlie  Lower 
Limestone  is  very  uneven,  and  had  evidently  undergone  consider- 
able denudation  before  the  Freestone  was  deposited.     Large  bosses 
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rise  up  in  places  to  higher  levels  than  the  surrounding  Freestone,  as 
at  Masta,  at  the  Lunatic  Asylum  near  Attard,  and  near  Krendi. 
1  have  satisfied  myself  that  these  are  not  owing  to  faults.  Sometimes 
also  the  upper  surface  of  the  Lower  Limestone  is  much  waterwom, 
in  a  way  that  could  only  have  been  done  after  the  rock  had  become  hard. 
This  is  well  seen  at  Fomm-er-rih,  where  the  Limestone  appears  to 
pass  gradually  into  the  overlying  Freestone  ;  but  on  close  examina- 
tion it  will  be  seen  that  the  surface  of  the  Limestone  is  honey- 
oombed,  and  the  hollows  fiUed  up  with  Freestone. 

Hie  Island,  with  the  exception  of  some  valleys  in  the  Marl  dis- 
trict, 18  quite  destitute  of  surface-soil,  but  the  fissures  in  the  Lime- 
stone rocks  are  filled  with  a  red  clay,  which  the  inhabitants  dig  out 
and  spread  over  the  surface.  This  clay  has  evidently  been  derived 
from  a  deposit  superior  to  the  Upper  Limestone  (1).  A  fault  running 
in  a  W.  by  S.  direction,  from  Madalena  Tower  to  Fomm-er-rih  (see 
Map,  Plate  VIII.  Fig  I.,  and  Sections,  Figs.  II.  and  III.)  divides  the 
Idand  into  two  unequal  portions.  Its  throw  at  the  former  place  is 
270  feet,  and  at  the  latter  350  feet  (Fig.  IV).  South  of  this  fault 
the  strata  incline  to  E.S.E.,  so  that  the  Lower  Limestone,  which  is 
210  feet  high  at  Bengcmma  is  "  submerged,"  or  "  awash,"  on  the 
aoath-eastcm  coast. 

The  land  on  tliis  side  of  the  Island  forms  an  undulating  plain  of 
Freestone  and  Lower  Limestone,  crossed  by  many  valleys,  and 
rising  gently  from  the  sea  until  it  reaches  the  base  of  the  flat-topped 
hills,  about  800  feet  high,  which  extend  from  St.  Giorgio  to  Ben- 
gemma,  and  which  are  composed  of  the  upper  series  of  rocks, 
namely,  Nos.  1,  2,  and  3.'  These  flat-topped  hills,  with  perpen- 
dicular escarpments,  are  the  most  noticea})le  features  in  Maltese 
scenery,  and  are  due  to  the  soft  Marl-bed  being  rapidly  washed 
away  from  under  the  hard  Limestone,  which  then  brciiks  off  in  a 
perpendicular  direction,  and  falls  by  its  own  weight. 

On  the  south  coast,  near  Krendi,  there  is  another  fault,  which 
was  first  pointed  out  to  me  by  Dr.  Adams,  in  the  summer  of  1863. 
As  this  fault  is  not  shewn  on  the  Ordnance  Geological  Map,  I  have 
added  a  plan  of  it,  extending  three  miles  (Plate  IX.  Fig.  V.). 
This  fault,  commencing  at  the  cliffs  under  Krendi,  runs  in  a 
general  N.W.  by  W.  direction,  until  it  comes  out  at  the  end  of 
the  bay,  under  the  hills  of  St.  Giorgio.  Its  throw  is  350  feet, 
the  same  as  the  main  fault  as  Foram-er-rih.  Near  the  centre  of 
it,  just  below  Torre  Hamra,  a  branch-fault  occurs,  and  the  land 
west  of  this  branch-fault  has  been  again  th^o^vn  down  another  200 
feet,  making  a  total  throw  of  550  feet.  The  top  of  this  fault  forms  a 
terrace,  varying  from  60  feet  above  the  sea  below  Torre  Hamra,  to 
230  feet  below  St.  Giorgio,  where  a  sea-cliff  of  that  height  is  seen 
formed  entirely  of  the  tipper  Limestone.  On  this  terrace,  west  of 
the  branch- fault,  the  Elephant-bed  is  found,  lying  unconformably 
on  the  edge  of  the  other  strata,  which  have  been  turned  up  during 
the  formation  of  the  fault  (Fig.  VII.),  but  it  is  not  found  on  tlie  Free- 
stone east  of  the  branch-fault  (Fig.  VIII.).  Inland  the  cliffs  again 
rise,  until,  at  a  height  of  about  300  feet,  another  terrace  ia  ioxm^^^ 
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on  which  Torre  Hamra  is  sitnatecL  It  is  on  this  teiraoe,  about  a 
mile  west  of  Torre  Hamra,  that  the  Maghleo  Oaves  were  fonnd 
(Plate  IX.  Fig.  YII.).  Behind  the  Tower  the  ground  again  riaes, 
until  it  attains  a  height  of  400  feet. 

No  other  great  faults  are  known  in  this  part  of  the  Island,  but 
round  Yaletta,  and  jierhaps  in  other  places,  numerous  small  faults, 
with  throws  of  a  few  feet  only,  occur  in  the  Freestone;  a  few 
of  the  largest  of  these  extend  down  into  the  Lower  Limestone, 
but  most  do  not  In  a  low  sea-cliff  near  Fort  Tigne,  six  fitults, 
with  throws  of  from  1^  to  4  feet,  occur  within  a  distance  of 
90  yards  (Plate  IX.  Fig.  IX.).  A  thin  dark  band,  composed 
apparently  of  the  remains  of  marine  AlgsB,  runs  through  the 
cliff  about  half-way  up,  and  enables  these  throws  to  be  accurately 
measured.  None  of  these  faults  penetrate  the  Lower  Limestone, 
the  top  of  which  is  exposed  at  the  sea-level ;  it  is  therefore 
evident  that  they  were  not  produced  by  movements  from  below, 
it  is  also  certain  that  they  could  not  have  been  caused  by  lateral 
pressure,  for  in  that  case  the  throws  of  the  faults  would  all  have 
been  reversed;  nothing  therefore  remains  to  account  for  them  but 
pressure  from  above,  and  this  I  believe  to  have  been  the  cause. 
I  suppose  that  the  ro(jk,  being  already  jointed,  was  pressed  down 
before  it  was  quite  hard,  by  the  weight  of  the  superincumbent 
strata,  and  the  pressure  on  each  fragment  being  proportional  to  the 
area  of  its  upper  surface,  tliose  fragments  which  had  the  largest 
upper  surface  in  proportion  to  their  bulk  were  more  compressed 
than  tlio  otliers,  thus  forming  the  faults.  The  broken  state  of  many 
of  the  fossils,  particularly  th(i  Echiniy  in  this  bed,  is  a  proof  that  it 
has  undergone  considerable  compression. 

I  may,  perhaps,  here  mention  that  I  consider  that  all  cases  of 
"  reversed  faults "  will  be  found  to  have  been  caused  by  lateral 
pressure. 

North  of  the  main  fault  the  land  is  much  lower  than  on  the  south 
side.  This  is  due  partly  to  the  throw  of  the  fault,  and  partly  to  the* 
fact  that  the  Upper  Limestone  on  this  side  has  undergone  a  greater 
amount  of  denudation.  Along  the  line  of  fault,  and  at  various 
other  places  on  the  Ui)pcr  Limestone,  such  as  Fomm-er-rih  and 
Toffiha,  patches  of  the  Elophant-bed  are  found,  generally  filling 
up  hollows.  Tliis  part  of  the  Island  is  again  crossed  by  tw^o  faults 
on  each  side  of  Melleha  Bay,  which,  rimning  parollel  to  the  main 
fault,  have  let  down  the  land  between  them,  so  as  to  form  the 
valley  and  Bay  of  Melleha  (see  Plate  VIII.,  Figs.  I.  11.  and  III.). 
The  fault  south  of  the  bay  has  a  throw  of  100  feet;  that  on  the 
north,  150  feet. 

North  of  Melleha  Bay,  the  beds  dip  due  north  in  a  more  marked 
degree  than  in  any  other  part  of  the  Island. 

The  general  dip  of  the   strata,  between  Melleha  Bay  and   the 

main  fault,  is  very  slightly  to  Ihe  west;    but  on  the  south-west 

coast  the  beds  have  been  compressed  into  one  or  two  undulations, 

which  are  not  found  on  the  north-east  coast.     These  undulations 

appear  to  have  been  caused  by  thd  lateral  pressure  exerted  when 
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fte  &iilt8  where  in  process  of  formation.  The  upper  part  of  the 
Limestone  being  here  hard,  and  not  able  to  bend  with  the 
other  strata^  has  been  very  much  crushed  and  broken  up.  The 
Yalley  of  St.  Paul,  of  which  St.  Paul's  Bay  forms  a  part,  runs 
quite  across  the  Island,  and,  on  the  south-west  coast,  is  clearly 
leen  to  be  caused  by  a  synclinal  folding  of  the  strata;  but  at 
8t  Paul's  Bay  the  bottom  of  the  syncline  seems  to  have  fallen 
throu^,  forming  two  faults  (Fig.  III.),  which  run  half-way  across 
the  Island,  and  can  be  seen  on  either  side  of  the  bay,  at  the  Rock 
of  Selmone,  and  near  Calatal-Ggazenin,  respectively.  The  fault 
on  the  north  side  of  the  bay  has  a  throw  of  about  170  feet  at 
Selmone.  The  country  between  St.  Paul's  Bay  and  the  main 
fiudt  has  great  similarity  with  the  southern  part  of  the  Island; 
like  that,  an  undulating  plain  rises  from  the  sea-level  on  the  north- 
Mst  coast  until  it  reaches  a  line  of  flat-topped  hills,  similar  in 
lU  respects  to  those  of  Bengemma,  but  not  rising  to  more  than 
450  feet 

Most  of  the  Maltese  faults  show,  in  places,  remarkably  well- 
pieserved  specimens  of  slickonside,  especially  at  Fomm-er-rih,  at 
Selmone,  and  at  the  Krcndi  fault,  near  Torre  Hamra. 

Maduba, — One  of  the  natural  ''lions"  of  Malta  is  Macluba, 
which  must  not  be  passed  over.  It  is  a  cylindrical  hollow  in  the 
upper  part  of  the  Lower  Limestone,  near  Krendi,  and  is  about 
lOO  feet  deep  and  200  feet  in  diameter ;  the  sides  are  perpendicular 
and  rough,  without  any  trace  of  slickensides.  It  is  situated  in  a 
imall  valley,  and  is  crossed  by  two  fissures,  the  larger  of  which 
is  perpendicular  and  runs  down  the  centre  of  the  valley;  the 
smaller  one  is  inclined  60°  to  the  horizon,  and  45°  to  the  larger 
one.  Evidently  rain-water,  charged  with  carbonic  acid,  obtained 
from  the  decaying  vegetable  matter  on  the  surface,  percolated 
through  the  fissures,  dissolved  the  limestone-rock,  and  formed  a 
cave,  the  top  of  wliich  has  given  way  in  tlie  same  manner  as  the 
Brixham  Cave,  which  was  discovered  by  the  falling  in  of  tlie  roof. 

Qozo. — The  Island  of  Gozo  is  separated  from  Malta  by  a  strait, 
three  miles  wide.  In  composition  and  structure  it  is  very  similar 
to  Malta;  and  the  geology  of  both  should  bo  studied  together, 
as  in  all  probability  they  would  throw  mutual  light  on  each  other's 
history ;  but,  as  my  acquaintance  with  Gozo  is  not  sufficient  to 
enable  me  to  make  any  original  observations  on  it,  I  have  omitted 
it  in  the  present  sketch. 

Geological  History  of  Malta, — I  will  now  make  a  few  speculations 
on  the  probable  history  of  Malta,  wliich  the  reader  must  take  for 
what  they  are  worth,  as  a  further  knowledge  of  the  geology  of 
the  Island  may  perhaps  require  some  of  them  to  be  modified. 

The  Maltese  beds  were  deposited  at  a  time  when,  probably,  the 
Alps,  Apennines,  and  the  mountains  of  Turkey,  Greece,  and  North 
Airica,  formed  groups  of  islands  in  a  shallow  Miocene  sea,  which 
extended  over  the  valley  of  the  Danube,  the  greater  part  of 
Switzerland,  and  the  valley  of  the  Rhine,  as  far  as  Mayence. 
Central   France   we   know  to  have   been  then  land,   with    lar^<^ 
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fresh-water  lakes,  and  several  actiye  volcanos.  A  long  blank 
follows,  and  the  next  information  we  possess  is  that,  at  the  com- 
mencement of  the  Pleistocene  period,  submarine  volcanic  distur- 
bances began,  which  resulted  in  the  land  being  raised  and  Etna 
formed.  It  was  during  this  upheaval  that  most  of  the  fault-s  appear 
to  have  been  made,  but  not  the  small  branch  fault  under  Torre 
Hamra.  The  main  and  Krendi  faults  are,  no  doubt,  continued 
under  the  sea,  aud  meet,  as  shown  by  the  dotted  lines  on  the 
map  (Fig.  I.).  I  suppose  that  during  this  rise,  that  portion  of 
land  contained  between  these  faults  was  raised  350  feet  above 
the  surrounding  country;  and  this  will  account  both  for  the  de- 
creasing throw  of  the  main  fault  towards  Madalena,  and  for  the 
dip  of  the  south-east  portion  of  the  Island.  Malta  now  was  part 
of  a  continent  which  inchided  most  of  Europe,  the  Mediterranean 
area,  and  the  north  of  Africa;  the  Desert  of  Sahara  and  Egypt 
being  then  sea.  A  large  river,  or  lake,  appears  to  have  existed 
south-west  of  the  Island,  one  shore  of  which  was  partly  formed 
by  the  cliffs  of  these  two  faults ;  the  Bengemma  hills  being 
a  promontory  jutting  out  into  it.  It  was  this  lake,  or  river, 
that  formed  the  Elephant-bed,  and  bound  together  into  a  firm 
conglomerate  the  fragments  of  rock  that  fell  from  the  cliffs. 
I  suppose  those  portions  of  the  bed  below  the  Maghlec  caves  to 
have  been  at  this  time  on  the  same  level  as  those  at  Fomm-er-rih. 

Then  followed  the  Glacial  period,  at  the  close  of  which  the  land 
forming  the  present  basin  of  the  Mediterranean  again  sank,  that  part 
of  it  which  now  constitutes  Malta  to  rise  once  more,  barren  and  de- 
nuded of  all  its  surface-soil,  with  the  exception  of  portions  retained 
in  the  fissures  of  the  rocks,  which  have  been  again  dug  out  by 
the  uncoasing  industry  of  the  Maltese,  and  spread  thinly  over  part» 
of  the  Island ;  and  which,  though  still  retaining  abiftidant  proofs  ot 
its  former  fertility,  is  but  a  very  small   remnant  of  wliat  once,, 
probably,  supported  forests,  in  which  herds  of  elephants  browsed — 
It  was   during  this  last  rise  that  the  branch   fault   under   Torre— 
Ilamra  was  fi.»rmed,  the  piece  west  of  it  slipping  down  200  feefc^ 
more,  and  thus  escaping  the  effects  of  the  denudation,  which  swept:::: 
off  so  much  of  the  upper  beds. 

When  the  Bengemma  Hills  were  about  600  feet  above  the  sea — 
level,  a  long  pause  in  the  upward  movement  evidently  took  place^.^ 
during  which  the  upper  strata  were  waslied  away  from  the  plain  o 
the  eastern  side  of  the  Island,  which  slopes  from  the  sea  to  the  table- 
land of  Citta  Vecchia,  and  the  terrace  on  which  Torre  Hamra  stands, 
and  where  the  Maghlec  caves  are  situated,  was  cut  by  the  sea  out  o 
the  hard  Lower  Limestone.  Another  rise,  of  more  than  200  feet, 
followed  by  another  period  of  rest,  during  which  the  plateau  below"** 
Torre  Hamra,  and  the  plain  from  Cala-San-Marco  to  Gebel-el-Zara^ 
were  formed.  The  Island  then  once  more  rose  some  GO  or  70  feet=- . 
and  attained  its  present  position.  That  the  land  for  some  time  pas^* 
has  remained  stationary,  we  have  evidence  in  the  numerous  rock 
seen  on  tlie  west  coast.  Fig.  V.  represents  some  of  these  near  Graii 
TofSha,  which  are  composed  of  the  hard  parts  of  the  Upper  Lime- 
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stone.  The  straight  low  undercutting  of  these  rocks  could  only 
liave  heen  done  by  the  constant  lapping  of  the  all  but  tideless  sea, 
and  not  by  the  force  of  largo  waves.  The  clear  blue  water  of 
the  Mediterranean,  the  colour  of  which  proves  that  it  contains 
bat  little  sediment,  must  have  beaten  long  in  the  same  place  before 
it  could  have  eaten  so  far  into  so  hard  a  rock.  This  undercutting  at 
the  sea-level  may  also  be  seen  in  the  cliffs  of  Lower  Limestone  at 
Bas-er-Baheb. 

An  interesting  corroboration  of  this  is  supplied  by  the  zoology  of 
the  Island.  The  rock  of  Filfla,  about  2|  miles  distani  from  Malta, 
is  inhabited  by  a  Lizard  found  nowhere  else.  This  Lizard,  although 
only  considered  as  a  variety  of  Podarcis  muralis  (the  Green  Lizard 
•0  common  in  Italy),  is  larger  than  the  typical  form  of  that  species, 
and  is  perfectly  black  on  its  upper  parts,  and  spotted  with  green  and 
hbie  on  its  belly.  It  must  have  taken  a  long  time  to  produce  so 
distinct  a  variety,  during  which  time  Filfla  was  evidently  separate 
firom  Malta ;  and,  as  the  channel  between  them  is  only  37  &thoms 
deep,  and  Mlfla  itself  is  only  150  feet  high,  no  great  elevation  or 
depression  can  have  taken  place. 

It  was  during  this  last  period  that  all  the  minor  physical  features 
of  the  Island  were  formed,  either  by  rain  or  atmospheric  decomposi- 
tion. To  this  class  belong  all  the  small  rocky  valleys,  or  "fiu- 
mares,"  and  most  of  the  inland  cliffs,  some  of  the  latter  being  also 
partly  due  to  the  hand  of  man. 

In  this  sketch  it  must  not  be  supposed  that  I  pretend  to  have 

stated  all  the  oscillations  to  which  the  Island  has  been  subjected.     I 

have  only  enumerated  those  which  appear  to  me  to  have  more  or  less 

proof :    for  instance,   during  the  last  upheaval  of  the  Island,  the 

periods  of  rest  may  haVe  been  very  numerous,  but  proofs  of  two 

alone  remain,  which  two  were  probably  of  longer  duration  than  tlie 

others. 

APPENDIX. 

NOTE  ON  SOME  SPECIMENS  FROM  MALTA. 

By  Professor  T.  Rupert  Jones,  F.G.S. 
Royal  Military  College,  Sandhurst. 

Captain  Hutton  permits  mo  to  append  the  following  observations 
on  some  Maltese  specimens  which  I  have  received  from  our  friend 
Dr.  A.  L.  Adams,  since  I  noticed  a  former  set  of  specimens  in  the 
"  Geologist/'  of  April  1804  (vol.  vii.  p.  133)  :-^ 

1. — From  the  Upper  Limestone.  A  friable  yellow  sliell-grit,  com- 
posed of  rolled  fragments  of  Polyzoa,  Fecien,  Heterostegina^  ete. 
Probably  from  the  lower  part  of  this  group  of  beds. 

2. — From  the  Sand  Bed.  {''  Hetxjrostegina-bed  '*  of  Captain  Hut- 
ton's  memoir).  A  friable,  yellow,  fine-grained,  sandy  shell -grit, 
with  abundance  of  well-preserved  Ileterostegina  depressa.  The 
grains  of  sand  are  round  and  chiefly  brown  and  green  (silicate  of 
iron,  etc.),  with  some  quartz.  The  green  grains  are  mostly  rough 
segmented  or.lobulated,  as  glauconite  often  appears  in  sand,  and 
some  have  aj)parontly  been  derived  from  casts  of  Foraminifera 
Folyzoa,  etc. 
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2. — ^From  tho  Marl.  a.  Groy  marl,  probably  Foraxniniferal,  bat 
not  oxamined  yet.  6.  Ferruginous  nodules;  that  is,  pyrites  deoom- 
posed  into  ooncentrio  nodules  of  iron-oxide  and  oclure,  with  traoea 
of  sulphur. 

3. — From  the  Calcareou$  Sandstone.  (''Freestone"  of  Captain 
Hutton's  memoir),  a.  Shell-grit,  or  friable  limestone,  with  No- 
dosaria^  Dentalina^  Orisiellaria,  Amphiategintt,  lAtvola  Soldami  (large, 
coarse-shelled,  greenish -grey,  abundant),  Polyzoa,  Shells  (JPeeten, 
etc,),  Echinoderms.  b.  Two  small  greenish-grey  lobulated  pebbles 
(water- worn),  of  hard  limestone ;  one  compact  (polished  outside), 
the  other  shelly.  One  of  these  pebbles  has  been  drilled  by  boring 
animals,  and  the  hollows  have  been  filled  compactly  with  greenish 
calcareous  grit  c.  Nodular  masses,  or  rather,  water-worn  honey- 
oombed  patches  of  hard  ferruginous  shell-limestone,  full  of  Polyzoan 
fragments.  In  some  specimens  this  is  adherent  to  a  water-worn 
surface  of  softer  and  whiter  limestone,  composed  of  similar  materials. 
Polyzoa,  Shells,  Echinoderms,  OrbitoideB,  etc.  I  do  not  know  whether 
6  or  c  (or  both)  belong  to  tho  bands  of  ''nodules"  mentioned  in 
Captain  Hutton's  memoir.'  d.  Ferruginous  nodules,  like  those  &om 
No.  3. 

4. — From  the  Lower  LtmeBtone.  a.  Some  specimens  of  Shell-gpit^ 
some  of  compact  Limestone ;  with  Polyzoa^  Orhitaides  ManUlU^* 
Heterosiegina  depressa,  Amphistegina  vulgaris,  6so.  h.  A  white 
Orbitoidal  Limestone,  with  pisolitic  structure  (looking  somewhat 
like  an  Alveolina-limestone  at  first  sight),  and  with  crystalline 
carl)onate  of  lime  irregularly  distributed  in  tho  interstices  through- 
out tho  moss.  A  Imrd  limestone  from  St.  George's  Bay,  given  me 
by  Captain  Hutton,  also  has  this  quasi-stalagniitic  arrangement  of 
calcite  among  tho  constituent  particles,  c.  Pieces  of  the  tube  of  a 
large  Teredoy  abundant  in  portions  of  the  lowermost  rock,,  especially 
such  as  are  broken  up  for  liuie-buming.  Near  Marsa  Sirocco  one 
part  of  tho  Limestone  is  almost  entirely  composed  of  these  tubes 
(Adams), 

Lastly,  found  only  in  the  breccias  and  gravels  of  Malta,  a  hard, 
dark-grey,  siliceous  liinostono,  formed  almost  entirely  of  Amphis- 
tegina,  and  ossicles  of  Starfishes  ;  tho  latter  are  strikingly  con- 
spicuous as  white  subangular  spots  on  a  blackish  ground.'  Treated 
with  acid,  this  rook  exhibits  a  delicate  siliceous  skeleton. 

I  have  to  add,  tlia^  after  careful  comjmrison  of  specimens,  I  find 
no  true  OpercuHna  in  the  Maltese  Limestones  and  Shell-grits.  The 
Foraminifers  that  I  alluded  to  as  0.  complanaia  ("Geologist,"  vol. 
vii.  p.  134)  are  really  Jleteroategina  of  old  and  strong  growth  (see  also 
foot-noie,  Gbological  Magazine,  vol.  i.  p.  104).  The  "  Lenliculiies 
compkafuUus,  Def.,"  alluded  to  by  Dr.  Adams  in  his  remarks  on  the- 
so-called  "  Sand-bed  "  in  tho  Quart  Joum.  Geol.  Soc.,  vol.  xx-  p. 
472,  is  also  the  same  Heterosiegina  depressa. 

>  See  Plate  VIII.  Ti^.  4,  bed  No.  8,  a,  a, 

•  See  Grolooical  Maqazixb,  vol.  i.  p.  104. 

*  This  black  limcBtone  is  without  doubt  the  same  as  that  alluded  to  ^aboTe  b^ 
Captain  Uutton,  when  describing  the  "  £lephant-bed." 
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n. — Ok  a  Dbposit  or  Phosphatio  Nodules  in  the  Loweb  Obeek- 

Sand,  at  Sandy,  Bedfobdshibe. 

By  tho  RcT.  P.  B.  Brodie,  M.A.,  F.G.S. 

rE  sammit  of  the  hill,  about  two  miles  from  the  station,  on  the 
property  of  Arthur  Peel,  Esq.,  M.P.,  consists  of  yellow  and 
brown  sand,  with  much  iron ;  and  the  harder  beds  of  tho  latter, 
where  they  form  a  stone,  are  composed  largely  of  small  pebbles  of 
qiiartz,  sandstone,  and  mica.  In  these  the  phosphatic  nodules  are 
fonnd.  Crenerally  they  lie  at  a  variable  depth  from  the  surface— in 
lome  cases  cropping  out ;  but,  in  others,  they  prevail  at  a  greater 
depth,  with  a  capping  of  soft  sand  from  throe  to  four  feet,  but  none 
have  been  met  witli  below  six  feet  from  the  top.  The  average 
thickness  of  the  strata  exposed  is  two  feet,  now  and  then  reaching 
to  six  feet.  Below  is  a  loose  sand,  in  which  a  deep  well  has  been 
lately  sunk  to  a  depth  of  fifty  feet.  This  is  on  the  eastern  side  of 
tiie  hilL  These  nodules  are  not  uniformly  spread  over  the  surface, 
bat  appear  to  run  in  patches,  being  occasionally  altogether  absent. 
The  area  which  they  occupy,  as  at  present  worked,  is  limited  to  one 
mile  and  a  half  in  length,  by  a  quarter  of  a  mile  in  width,  in  a 
straight  line.  The  nodules  are  mixed  with  2>ebblcs  and  other  extra- 
neous matter,  which  are  carefully  picked  out,  including  masses  of 
iron.  The  whole  sometimes  forms  a  kind  of  conglomerate  of 
pebbles,  iron,  sand,  and  phosphatic  nodules.  West  of  the  above,  at 
a  considerably  lower  level,  there  is  a  large  quarry  of  hard,  dark- 
coloured  fLTniginous  s{ind-ro(;k,  which  appears  to  dip  under  the  sand 
below  the  phosphate-bod.  Tliis  stone.,  which  is  very  hard,  is  used  for 
walls  and  buihlings.  and,,  though  of  a  sombre  colour,  is  a  good 
useful  material  for  this  pui'])ose,  as  it  hardens  by  exposure  to  the 
atmosphere.  The  only  fossils  1  observed  in  it  were  small  pieces  of 
vegetable  matter,  and  an  imperfect  cast  of  a  species  of  Bhynchonella. 
A  large  mass  of  siliciiied  wood  was  obtained  either  from  this  bed  or 
the  overlying  sand.  With  these  exceptions,  all  the  otlier  fossils  are 
evidently  derivative,  unless  a  rolled  specimen  of  Endocfcnites  erosa, 
from  the  top  of  tho  hill,  may  bo  considered  to  belong  to  the  age  of 
the  Lower  Green-sand. 

Ab  remains  of  Clathraria  Li/clUi  have  been  discovered  in  tlie 
sands  near  Wobnni,  it  is  probable  that  both  these  j)lants,  so  charac- 
teristic of  the  Weahlen,  continued  to  live  on  to  a  somewhat  later 
period,  as  indeed  we  know  the  latter  did,  from  the  discovery  of  a 
most  interesting  portion  of  that  singular  phmt  in  the  ( -halk  Marl  of 
the  Isle  of  Wight.  Tho  most  numerous  fossils  occur  in  the  phos- 
phate-l)ed  above  referred  to,  the  general  character  of  which,  from  tho 
white  appearance  of  the  nodules,  presents  a  striking  contrast  to  tho 
beds  above  and  below.  Tho  interior  of  the  nodules  is  of  a  black  or 
brown  colour,  and  often,  though  not  always,  envelop  an  organic 
iKMly,  generally  an  Ammonite  (A.  Lamherti)  of  tlie  Oxford  Clay, 
which  is  very  abundant — more  so,  indeed,  than  any  other  species. 
The  nodules  are  of  all  sliapes,  rounded  and  elongated,  and  frequently 
pitted  on  the  surfiice,  but  comparatively  of  small  size.  Associated 
with  them  there  are  lumps  of  hardened  clay,  which  aie  mox^  QX 
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less  phosphatic.  Some  of  the  fossils,  which  all,  in  a  greater  or  less 
degree,  seem  to  have  been  either  enveloped  in,  or  permeated  by, 
the  phosphatic  matter,  have  been  so  much  water- worn,  that  it  is  almost 
impossible  to  distinguish  them.  There  are  numerous  small  shells, 
viz.,  casts  of  TerehrattdcB,  Cardium,  broken  Pholadomya,  other  species 
of  Ammonites  too  imperfect  and  eroded  to  be  determined;  large 
Bufonitic  palate  (Gydodus  gigas),  similar  to  a  species  which  occurs  in 
the  Lower  Green-sand  at  Farringdon  ;^  Ichthyodorulites ;  bones  and 
teeth  of  Saurians,  much  broken  and  worn,  consisting  of  vertebrae, 
paddle-boncs,  dermal  scutes,  a  small  femur,  and  large  reptilian 
teeth,  many  of  which  may  have  belonged  to  Uie  Pliosaurus^  I  also 
picked  up  part  of  an  oyster,  probably  0.  deltoidea. 

Every  organism  in  tliis  phosphatic  bed  is  evidently  extraneous, 
and  probably  was  derived  from  the  destruction  of  the  Oxford  and 
Kimmeridge  clays,  and  intervening  Coral  Rag,  from  which  the 
phosphatic  matter  must  have  been  obtained,  while  the  Lower  Green- 
sand  was  in  process  of  formation.  It  is  well  known  that  similar 
masses  of  phosphate  of  lime  occur  both  in  the  Gault  and  Upper 
Green-sand,  though,  in  both  these  cases,  it  does  not  appear  to  have 
been  derivative,  but  to  have  been  deposited  on  the  spot.  Although 
phosphate  of  lime  is  known  as  a  simple  element  in  rocks,  it  is,  I 
believe,  generally  only  present  in  very  small  quantities,  and  in  most 
cases,  it  must  have  been  derived  notably  from  animals,  especially 
Saurians  and  fish  in  all  such  marine  deposits.  I  am  aware  that 
Mr.  Seeley  is  of  opinion  that  the  phosphatic  masses  in  the  Upper 
Green-sand,  at  Cambridge  and  elsewhere,  were  derived  frt>m  Zostera 
and  other  marine  plants ;  but,  as  in  the  Lower  Green-sand  at  Sandy, 
there  is  such  a  large  preponderance  of  animal  remains,  it  seems  most 
probable  that  in  that  case,  and  others  like  it,  the  phosphates  were 
purely  of  animal  origin.  It  need  hardly  be  observed  that  the  dis- 
covery of  tliese  phosphates  has  greatly  increased  the  value  of  the  land, 
and  it  now  lets  at  a  much  higher  price,  and  though,  of  course,  not 
inexhaustible,  are  possibly  spread  over  a  much  larger  area  than  the 
one  at  present  opened  up.  The  same  process  is  employed  in 
extracting  the  phosphate  and  preparing  it  for  agricultural  purposes 
as  that  used  in  the  Upper  Green-sand. 

Mr.  Peel  has  kindly  favoured  me  with  the  following  analysis  of 
some  of  the  best  average  samples  of  phosphatic  or  coprolitic  nodules 

made  by  Dr.  Voelcker  : —  AvcrajycSamplo        Washed  Copro- 

of  SiftinK*  from  lites  ftx>m 

layers  at  1  &  2ft.  another  spot. 

Water  of  Combination 6.17  5.67 

Phosphoric  Acid  • 22.39  16.12 

Lime 32.73  26.69 

Magnesia,  Alumina,  and  Flourine  (by  diSerence}...    6.64  4.61 

Carbonic  Acid  t 3.06  2.18 

Glide  of  Iron 8.08  20.61 

Siliceous  Matter 21.93  25.22 

100.00  100.00 

•  Equal  to  Trihasic  Phosphate  of  Lime  (Bone  Earth) 48.51  32.76 

+  Equal  to  Carbonate  of  Lime. 6.95  ^....    4,95 

>  The  Farringdon  Lower  Green-sand  contains  many  fossils,  deriyed  from  the 
JSmmendge  day. 
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Dr.  Voelcker  states  that  these  phosphatic  nodules  vary  much  in 
composition,  and  that  the  average  examples  which  he  analysed  are  not 
80  valuable  as  those  in  the  Upper  Green-sand  at  Cambridge,  which 
generaUy  contain  58  to  61  per  cent,  of  phosphate  of  lime  ;  but  it  is 
possible  that  some  bands  at  Sandy  may  turn  out  to  be  much  richer 
than  others,  and,  hence,  by  careful  separation,  the  percentage  may 
be  increased  in  the  bulk  to  54:  or  ^^  per  cent.  The  top  beds  are 
richer  than  those  worked  at  the  depth  of  six  feet.  The  phosphatic 
matter  contains  a  great  deal  of  iron,  derived,  no  doubt,  from  the 
formation  in  which  they  are  embedded,  and  which  does  not  necessarily 
belong  to  them,  and  many  of  them  have  a  red  tinge  from  this  cause. 
It  may  be  observed,  in  conclusion,  that  this  new  locality  at  Sandy 
has  only  been  known  for  about  two  years,  and  has  not  long  been 
worked. 


TTT. — ^Thb  Sea  against  Eivers  :  or  the  Origin  of  Yallsts. 

By  D.  Mackintosh,  F.G.S. 

ra  former  article*  I  endeavoured  to  show  that  the  more  abrupt 
inequalities  of  the  earth's  surface,  so  far  as  they  consist  of 
escarpments  with  their  associated  phenomena,  are  chiefly  due  to  the 
former  action  of  the  sea.  Before  proceeding  to  consider  tlie  origin 
of  Valleys,  I  find  it  necessary  to  refer  to  a  statement  I  made  in  the 
last  article  about  Raised  Beaches  (page  69).  My  object  was  merely 
to  show  that  the  preservation  of  numerous  terraces  in  the  Cretaceous 
districts  of  Wilts  and  Dorset  furnished  an  evidence  of  limited  subaerial 
denudation  since  these  terraces  were  formed.  Tlie  terraces  to  which 
I  alluded,  principally  occur  at  coni2)aratively  low  levels ;  and  that 
they  are  raised  beaches  can,  I  think,  be  clearly  proved.  But  this  is 
not  necessary,  so  far  as  the  present  controversij  is  concerned  ;  for  the 
preservation  of  terraces  in  gravel  (more  easily  worn  away  than 
chalk,  according  to  the  subaerialists),  which  all  admit  are  either 
raised  sea-beaches,  or  glacial-lake-beaches  (such  as  those  of 
Glenroy),  afford  an  equally  convincing  proof  of  the  impotence  of 
rain  as  a  denuding  agent.^ 

Additional  Remarks  on  the  Demulation  of  the  Weald. — Dr.  Foster 
and  Mr.  Topley,  in  their  very  learned  jjajjor  already  referred  to,^ 
admit  that  the  gravel  terraces  of  the  basin  of  the  Med  way,  some  of 
which  are  '*  well  marked,^'  consist  of  *'  loose  and  incohei;ent  deposits," 
which  the  sea,  had  it  been  there,  would  surely  have  swept  away. 

*  Geol.  Mao.,  vol.  iii.,  No.  2,  Feb.,  1866. 

*  Mr.  Codrington,  F.G.S. ,  informs  me  that  he  has  found  made  ground  on  the 
brows  of  several  terraces  of  the  class  locally  called  Linchets,  near  Warminster.  That 
the  Belgao  or  other  races  may  have  increased  the  transverse  horizontality  of  some  of 
these  terraces,  or  may  even  have  formed  whole  terraces,  is  easily  conceivable ;  but 
that  the  thousands  of  terraces  in  the  chalk  districts  of  England  were  all  fundament- 
ally of  human  workmanship,  is,  I  think,  a  theory  involving  such  a  series  of  improba- 
bilities as  to  render  it  credible  only  to  those  who  assign  a  most  unwarrantable  degreo 
of  stability  to  the  relative  levels  ot  land  and  sea. 

*  Quar.  Jour.  Geol.  Soc,  vol.  xxi..  No.  84,  Nov.,  1865. 
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But  if  these  terraces  have  resisted  the  action  of  rain  to  00  great  an 
extent  during  the  immense  period  required  by  the  river  to  deepen 
its  bed  300  feet,  is  it  consistent  to  attribute  to  rains  the  power  of 
eating  out  **  the  Gkiult  valley,"  in  the  neighbourhood,  to  a  depth  of 
120  feet,  and  breadth  of  1^  mile  ?  Dr.  Foster  and  Mr.  Topley  dis- 
pose of  the  marine  theory  m  a  very  summary  manner.  But  1  cannot 
see  the  force  of  their  objections.  (1)  The  want  of  corresponding 
level,  all  round  the  Weald,  of  the  foot  of  the  Chalk  escarpment,  ca» 
be  explained  by  unequal  elevation,  especially  if  several  upheavals 
are  admitted ;  and  the  fact  of  rivers  flowing  in  the  lowest  parts  is 
quite  reconcileable  with  the  idea  of  these  parts  having  been  scooped 
out  by  the  sea,  and  does  not  necessarily  imply  that  they  were  mainly 
excavated  by  rivers.  (2)  With  regard  to  the  assertion  that  the 
escarpments  follow  the  strike  of  the  beds,  changing  their  direction  as 
the  strike  changes,  this  remark  cannot  apply  to  the  smaller  bays  and 
combes  of  the  South  Downs,  the  side-cliffs  of  which  often  run  at 
right  angles  to  the  strike.  That  the  British  Isles  do  not  furnish  an 
example  of  long  lines  of  cliff  following  the  general  direction  of  the 
strike  is  no  more  remarkable  than  it  is  that  they  do  not  supply  an 
instance  of  the  sea  denuding  the  fractured  summit  of  a  series  of  for- 
mations anHclinally  arranged  like  those  of  the  Weald  district  of 
Sussex  and  Kent.  (3)  The  absence  of  shingle  or  ordinary  marine 
deposits  at  the  foot  of  the  escarpments  can  be  satisfactorily  eif- 
plainod,  by  supposing  that  they  were  removed  soon  after  they  were 
formed,  as  the  land  rose  above  the  sea ;  or  washed  away  during  a 
second  submergence,  if  not  by  the  ordinary  action  of  the  sea,  at 
least  by  a  debacle,  or  series  of  debacles,  occasioned  by  violent 
upheavals  or  depressions.  The  Woolhopo  valley  of  elevation  in 
Herefordshire  has  been  denuded  without  leaving  any  trace  of  the 
denuding  agent,  and  very  few  would  venture  to  assert  that  its  con- 
centric system  of  valleys,  with  only  one  effective  outlet,  could  ever 
have  been  worn  down  and  swept  out  by  rains  and  brooks*.  (4)  As 
it  is  quite  certain  that  many  changes  of  level  have  occurred  in  the 
Wealden  area  since  the  process  of  denudation  commenced  at  the 
summit  of  the  Chalk  ranges,  if  not  at  a  greater  altitude,  any  objec- 
tions to  the  marine  theory  founded  on  the  present  relative  levels  of 
different  parts,  cannot  be  regarded  as  possessed  of  much  force,  more 
especially  when  they  come  from  subaerialists,  whose  theory  of 
river-action  involves  a  succession  of  local  elevations. 

Deiuidation  of  the  Malvern  Hills. — The  Malvern  Hills  form  per- 
haps the  driest  mountain  ridge  in  England ;  and  yet  this  ridge  is 
much  indented  on  its  eastern  side  by  valleys  and  hollows  of  denu- 
dation.   Some  account  of  these  may  perhaps  prepare  us  for  forming 

*  Ilayc  any  f^eologists  yet  particularly  noticed  what  the  sea  is  now  doine  under  the 
chalk  cliffs  of  the  Isle  of  Wight  ?  From  some  statements  in  Mr.  Whitaker's  paper 
^Quar.  Jour.  Gcul.  Soc,  toI.  xxi,  Nov.,  1865)  I  should  infer  that  in  many  places  no 
aeposit  is  allowed  to  accumulate  under  the  cliffs,  and  that  the  '*  hard  Chalk-marl  and 
harder  Upper  Green-sand  stretch  out  as  a  foreshore  for  some  way  westward  of  their 
outcrop  in  the  cliff,*'  so  free  from  detritus,  as  to  allow  their  eyen  bedding  to  be 
clearly  pcrceiTcd. 
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a  more  correct  estimate  of  tlio  limited  extent  of  fluvitttilc  netion  in 
valleys  tmversod  by  rivers.  The  smaller  valli'ys  of  the  Malvern 
Hills  were  referred  to  during  n  discuBsion  nt  the  last  BritiKli  Asso- 
ciation Meeting;  and  a  liint  was  then  tliruwn  out  that  they  may 
have  been  formed  by  streams  arising  fi-om  molting  buowa  towards 
tho  close  of  tlis  Glacial  jierioil.  But  tliat  they  could  only  luive  been 
formed  by  tlie  sea  will.  T  think,  nppear  from  the  follnwing eoiiKidcr- 
ations : — Their  lower  cntninco  is  in  gennrnl  narrow,  and  they  widen 
out  very  smoothly  upwanis,  until  they  either  gradtiato  into  the  Kinpe 
of  the  nearest  summit,  or  into  a  shallow  pass  or  ool,  Tliey  somo- 
times  open  at  tho  very  summit  of  tho  ridge,  whi^re  no  stream  from 
the  melting  snow  could  jKistilily  have  originateil ;  and  hrtwecn  tlio 
highest  grounil  and  the  lowest  of  these  valloys  there  ih  not  suffirient 
space  for  n  atrc'im  to  have  formed,  Thi-y  are  of  the  Kame  shape 
'With  the  deeper  Mlltys  or  pais  ^^  wli:ch  it  iiiti-rvaU  1  vidi,  the  lulls 


(snehastlie  vall.-'y  tfnniii:itiug  inaeoml.f  Ifhind  Xorth  Malvern, 
aiid  thi-  i«iss  leading  Inmi  CJn'at  tn  Wr«t  M.dvim).  only  differing 
fmni  th.-m  in  .■xlrnt  :  and  n..  >.n.-  wi.nld  assert  that  thr  l.'ittiT  eunld 
Lav-  li.-in  <-x.-iiv;it<-<l  l.y  any  luncnt  of  wat.T  .k'rivod  fi-cini  tin-  very 
nnrrow-  s:iil.ll'--sliiipe.l  rid^'M  .if  th.-  Malvcrn.s.  lli.th  ].iisses  and 
shalli)W  vallevs  i-rcsent  el.ar  indi.'aliuns  nf  tlii^ir  liaviiif;  W^u 
Fi.'0..ped  cut  I'.v  an  agr-n.-v  i.^sailin-:  lhi>  hills  lr.>m  without,  imd 
operating'  in  an  inwiiiil  u'lid  njiward  <lim;li"n.  Tliiil  the  .sea  was 
the  denuding  agent  li.TiinH'S  nioio  ai.]iar.iit  wli.'ii  we  Iran,  the  cnn- 
ncL'ti..!.  helw.-cn  thfs.-  hollows  and  tho  verv  d.-eidi;d  .■.>i.j1..-s  which 
may  Ik.-  s..-.-ii  farther  to  the  smith  Udiiud  Malvin  Wrils.  Theso 
smciotb  hollows  liave  been  si.'impcd  out  in  hard  Gueissie  rocks, 
wmposr'd  of  Hornblende.  Mien.  FelsiMir,  iind  Quart/.,  and  rannot  Iw 
t-splainrd  bv  th^-  wast,'  of  softer  materials,  for  here  ih.-  'rra]-pi-;m 
protrusions,  whieh.  fiirther  tn  tlie  north,  have  piideii  the  exeavating 
agent,  an-  ne^irly  if  not  eiLiirely  ahsent.  Of  flie  thn^u  eondies 
represented  in  the  afcojjijianjinjj  woodcut,  one,  1  XiiiWi^vi;,  \*  v.'^\\a 
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dry.  All  the  water  comiDg  from  another  finds  its  wi^  tibrongli  a 
small  spout  on  tlie  roadside ;  and  although  the  stream  from  the  ubird 
may  not  make  so  great  a  display  of  its  denudating  power,  in  the  flhapo 
of  an  artificial  cascade,  it  may  be  quite  as  large,  and,  in  the  eyes 
of  subaerialists,  perhaps  as  able  to  scoop  out  a  combe  as  the  last- 
mentioned.  But  these  ''  dismal  hollows  "*  cannot  by  any  straining 
of  the  subaerial  hypothesis  be  satisfactorily  explained.  All  the  foots 
are  against  rain,  frost,  and  streams.  The  slopes  are  protected  by  a 
thick  and  varied  covering  of  vegetation.  Their  dryness  is  quite 
remarkable  ;  and  to  appeal  to  the  very  few  small  springs,  scattered 
at  long  intervals  along  the  base  of  the  hills,  as  denudating  agents, 
would  be  out  of  the  question.  I  do  not  see  how  the  conclusion  can 
be  evaded,  that  these  deep  hollows  point  out  some  of  those  parts  of 
the  western  shore  of  the  Malvern  Straits  which  were  most  exposed 
to  the  fury  of  storms,  or  the  sweeping  action  of  currents.  A.s 
the  geologist  surveys  those  hollows,  he  may  at  the  same  time  look 
across  the  old  bed  of  the  Severn  Sea ;  and  recognize  in  the  distant 
Cotswold  escarpment  the  counterpart  of  the  coast-line  on  which  he 
stands,  with  headlands  on  the  one  side  corresponding  in  form  to 
headlands  on  the  other,  and  combe  answering  to  combe,  where 
once  **  deep  called  unto  deep." 

Denudation  of  the  lAmgmynd  Valleys. — ^From  the  dry  valleys  of  the 
Malvern  Hills  we  may  find  an  easy  transition  to  the  deep  "  gulleys  " 
of  the  Longmynd,  in  Shropshire.  I  am  not  aware  of  any  spot 
in  South  Britain  to  which  the  subaerialist  might  more  readily  lay 
claim  ;  but  even  here  I  think  it  can  be  shown  that  the  streams  were 
originally  usurpers  of  the  valleys,  or  that  the  valleys  made  the 
streams,  and  not  the  streams  the  valleys.  From  the  high  and  com- 
paratively level  plateau  of  the  Portway,  the  main  valleys  in  their 
general  course  cut  across  the  strike  of  the  nearly  perpendicular 
strata,  towards  the  pass  of  Church  Stretton,  which  bounds  the 
mountain  on  the  east.  Their  directions  could  not,  therefore,  have 
been  determined  by  comparatively  yielding  strata.  The  valleys  in 
many  parts  are  very  winding,  and  they  could  not,  therefore,  have 
been  excavated  by  a  stream  running  down  so  steep  an  inclination  as 
would  have  been  necessary  to  give  sufficient  excavating  power ;  for 
in  proportion  to  the  slope  in  the  bed  of  a  stream,  must  be  its 
tendency  to  flow  in  a  straight  line.*  Jn  the  Longmynd,  the  smaller 
streams  run  in  nearly  all  directions,  irrespective  of  hard  and  soft 
rocks,  and  the  hollows  they  traverse  are  often  continuations  of  inter- 
vening cols.  Many  hollows  are  dry,  or  are  moistened  by  a  rill  so 
cliokcd  with  vegetation  as  to  render  it  scarcely  visible.  Several 
streams  flow  down  into  the  deep  valleys  along  a  general  inclined 
piano,  without  any  depression,  beyond  a  few  inches,  to  mark  their 
course ;  and  these  are  as  large  as  streams  which  in  other  places 
traverse  comparatively  deep  and  wide  gulleys.  The  upper  ends  of 
some  valleys  (Oakham  Dingle  for  instance)  are  large  and  combe- 

1  Camden  long^  ago  called  a  hollow  in  this  neighbourhood  the  Dismal  Hollow. 
^  Sec  Mr.  Fcrgusson's  Paper  on  the  Ganges,  in  Quart.  Joum.  Geol.  Soc.,  yol.  ziz., 
Aa^,  1863. 
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shaped,  with  an  abrupt  termination.  The  sides  of  the  valleys 
graduate  into  the  slopes  of  the  hills,  and  are  uninterruptedly  con- 
tinued around  detached  hills  (Bound  Hill,  for  instance),  in  such 
a  manner  as  to  show  that  the  denudation  which  spared  the  hills  also 
excavated  the  valleys  down  nearly  to  their  bottom.  The  level  at 
which  the  action  of  the  streams  commenced  may,  in  some  of  the 
larger  valleys  (Ash's  valley  for  instance)  be  distinctly  recognized, 
being  indicated  by  a  sudden  and  abrupt  increase  in  the  steepness  of 
the  declivity  on  both  sides.  In  the  lower  parts  of  some  of  the 
valleys,  the  stream  cuts  through  drift  similar  to  that  of  the  open 
country.  In  all  instances  where  the  streams  debouche  into  the  pass 
of  Church  Stretton,  which  is  a  continuation  of  the  plain  of  Shrop- 
shire, they  fail  to  cut  a  channel  in  comparatively  incoherent  gravel, 
though  their  waters  (the  Oakham  brook  for  example)  flow  as  swiftly 
as  in  some  of  the  upper  parts  of  their  courses.  While  it  is  difficult, 
if  not  impossible,  to  reconcile  all  these  facts  with  the  hypothesis  of 
subaerial  aqueous  agency,  I  think  they  can  be  at  once  accounted  for 
by  the  undermining  and  indenting  action  of  the  ocean.  The  gulleys 
of  the  Longmynd  are  mainly  winding  and  ramifying  voes  or  creeks, 
excavated  while  the  mountain,  as  an  island,  was  gradually,  or  at 
intervals,  suddenly  rising  above  the  sea. 

Absence  of  Correspondence  between  River-courses  and  Valleys. — ^In 
tracing  the  courses  of  the  larger  streams  and  rivers  of  England  and 
Wales,  we  find,  in  many  instances,  a  much  more  striking  proof 
of  the  pre-excavation  of  valleys  than  among  the  gulleys  of  the 
LiongmjTid.  Generally  speaking,  there  is  a  remarkable  absence 
of  correspondence  between  the  size,  form,  and  direction  of  valleys, 
and  the  size,  velocity,  and  the  course  of  the  rivers  by  which  they 
are  traversed.  A  river  debouches  on  a  plain  through  a  valley  which 
ifl  an  arm  or  ramification  of  the  plain — the  line  of  escarpment 
that  bounds  the  plain  running  up  each  side  of  the  valley.  This 
valley  frequently  extends  far  into  the  bosom  of  the  hills,  and  is 
covered  by  a  continuation  of  the  marine  drift  that  is  scattered  over 
the  plain.  After  leaving  the  valley  the  river  retains  as  much  exca- 
vating power  as  before ;  but  it  fails,  under  equally  favourable 
circumstanci^s,  to  cut  a  channel  in  the  plain  beyond  a  few  feet 
or  yards  in  depth.  Why,  then,  give  the  river  credit  for  having  worn 
down  the  valley?  A  river,  after  flowing  through  a  plain  without 
making  much  impression  in  the  shape  of  a  channel,  suddenly  enters 
a  narrow  gorge,  through  which  it  flows  to  the  sea ;  or  the  gorge  is 
merel}'  a  breach  in  a  barrier,  on  the  other  side  of  which  the  river 
re-enters  a  plain,  where,  with  unimpaired  velocity,  it  flows  only  a 
few  feet  below  the  general  level.  On  the  supposition  of  its  having 
formed  the  gorge,  it  must  have  commenced  the  work  of  excavation 
when  the  level  of  the  plain  was  at  least  as  high  as  that  of  the 
harrier,  and  the  plain  itself  must  have  been  worn  (lo^vn  by  the  river. 
Many  considerations  prove  that  the  plain  could  never  have  been 
worn  down  by  the  river,  or  its  subaiirial  assistants  but  supposing 
this  to  have  been  the  case,  why  should  the  river  have  made  such 
a  wide  display  of  its  denudating  power  on  the  area  oi  ik^i  -^rai^ 
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and  done  so  littlo  in  the  gorge  ?  Many  river-oourses  which  do  not 
embrace  plains,  conBist  of  a  Buccession  of  wide  basins  and  xuirrow 
connecting  gorges,  where  the  rivers  ought  to  have  formed  contannoiis 
valleys,  supposing  them  to  have  been  the  excavating  agents.^  All 
these  phenomena  can  bo  easily  explained  by  supposing  the  plains  to 
have  been  arms  of  the  sea,  the  wide  valleys  or  basins  inland  seas 
and  bays,  and  the  connecting  narrow  valleys  or  gorges,  straits. 


B 
Fio.  2. 

That  rivers  have  not  excavated  large  valleys  of  the  form  repre- 
sented by  Fig.  1  is,  I  think,  evident,  not  only  from  the  fietct  that 
they  have  done  so  little  on  plains,  but  likewise  from  the  similar 
form  of  their  actual  channels  in  the  valleys  and  on  the  plains.  I 
cannot  see  why  the  channel  A,  Fig.  1,  should  not  be  regarded  as  the 
measure  of  fluviatilo  denudation  as  much  as  the  channel  B,  Fig.  2. 

Besorving  for  a  future  occasion  some  additional  remarks  on  the 
river-courses  of  "Wales,  the  Lake  District,  and  other  parts  of 
England,  I  would  conclude  this  article  by  again  directing  at- 
tention to  the  simplicity  of  the  marine  contrasted  with  the  pluvial 
and  fluvial  theory  of  denudation.  The  latter,  regarded  as  embrac- 
ing only  one  period  of  emergence,  requires  such  a  combination 
of  disintegrating  and  carrying  agents,  and  such  a  correspondence 
between  local  elevatoiy  moveme'mts  and  inclinations  in  river-chan- 
nels, to  keep  it«  complicated  machinery  going,  and  prevent  a  glut 
of  detritus,  as  to  render  it  untenable  without  very  strong  evidence 
in  its  favour,  consisting  of  an  extensive  collection  of  instances, 
and  a  wide  indication  of  facts;  and  when  wo  come  to  connect 
former  with  recent  periods  of  emergence,  the  theory  becomes  still 
more  entangled.  The  reiterated  and  locally -unequal  movements, 
necessary  to  submerge  and  ro-elevate  a  given  area,  accompanied 
by  the  increase  or  obliteration  of  j^re-existing  inequalities  through 
the  action  of  the  sea,  must  be  sufficient  to  derange  the  effects  of 
any  former  system  of  subaerial  denudation,  so  as  to  render  a 
resumption  of  its  operations  impossible,  and  a  fresh  beginning 
necessary. 

• 

rV. — On  a  Species  of  Licuas,  and  other  new  pobms  fbom  thb 

Llandilo  Flags. 

By  n.  Wyatt-Edoell,  59th  Regiment. 

rwas  publicly  stated  not  long  since'  that  of  all  the  Silurian 
strata  there  were  no  two  so  closely  connected  as  the  Llandilo 

^  Examples  of  all  tlie  aboTo  phenomena  may  be  foand  in  the  connee  of  the  Oew(»i, 
Dee,  ScTern,  Teme,  Lug,  Derwent  (Derbyshire),  Wye,  Usk,  Avon  (SomerBCt^dre), 
JExe,  Dart,  etc. 
'  See  Professor  Eomsay's  Address^  IBOB,  Q,\i&tt.  ^oxixil.  Qt«ol.  Soc.^  toI.  xix.  p.  38. 
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and  Caradoc  groups.  At  the  time  this  seemed  a  bold  assertion,  oon- 
aidering  the  great  number  of  genera  which  were  then  thought  to 
originate  in  the  latter,  not  being  known  in  the  former.  Some  new 
forma,  however,  that  have  lately  come  to  light  from  the  Llandilo 
flags,  show  the  connection  between  the  two  strata  to  be  closer  than 
it  formerly  appeared.  * 

When  on  a  tour  last  autumn  through  South  Wales,  I  was  so 
fortunate  as  to  find  the  following  trilobites  in  the  Llandilo  strata: — 
A  new  species  of  FKacops  (which  I  believe  Mr.  Salter  intends 
to  describe  under  the  name  P.  dhiatus),  new  species  of  ProetuSy  new 
species  of  Trinucleus,  and  Lichas  patriarchua  new  species.  The 
last  fossil  is  described  below.  Besides  these  trilobites,  there  are 
in  my  collection  some  moUusca  and  minor  things  from  the  same 
formation,  which  make  an  important  addition  to  the  known  British 
£anna  of  that  period.  I  here  give  a  list  of  them : — Endoeeras,  new 
species,  Helteotoma,  or  Ophileta,  new  species  (these  two  I  hope  to 
describe  before  long,  naming  them  respectively  E.  Eoum  and  H, 
Angliea),  Orthoceras  aubundtdatum  (?),  Trematts  (?)  new  species,  £1^2^ 
ecmeUa  species,  Slrophamena  (common  but  unnamed  species),  Orihia 
critpa,  0.  ieatudinarta,  0.  inavilaria,  O.,  species  something  like 
inmlaria,  PdlcBarca  species  (like  P.  bulla),  Modiolopaia,  two  new 
species,  Ckenodonta  species,  C.  varicoaa,  Beyrichia  complicata,  a  Crinoid 
(the  Rkodoerinuaf  quinquangularia  of  the  list  in  appendix  to 
"Siluria"),  Phyllopora  species,  and  I  may  add  Heierocrinua  (?),  of 
which  I  have  seen  a  fine  specimen  in  the  collection  of  Mr.  Eskrigge, 
of  Liverpool.  It  is  through  the  kindness  of  this  gentleman  in  lend- 
ing me  his  specimens,  that  I  am  enabled  to  figure  the  anterior 
margin  of  the  head  and  the  restored  tail  of  Lichas  patriarchua, 
oi  which  fossQ  he  was  the  first  discoverer.  The  portions  of  it  in  his 
possession,  as  well  as  those  in  my  own,  were  obtained  from  Pont 
Ladies  quarry,  Llandilo ;  where  they  were  associated  with  Aaaphua 
Ufrannw,  Calymene  Cambrenata,  and  most  of  the  common  Llandilo 
forms.     I  subjoin  a  description  of  this  new  form. 

Anterior  margin  of  the  head  a  semicircle;  central  lobe  of  glabella 
gibbous,  and  of  a  truncate  outline ;  first  or  anterior  pair  of  lobes 
slightly  convex,  curved  so  as  to  partly  encircle  the  second  lobes. 
The  eyes  placed  on  the  outer  edge  of  the  latter,  which  reach  the 
neck-furrow  and  enclose  between  them  the  triangular  third,  or  neck 
lobes,  four-thirds  their  own  breadtli  apart. 

The  length  of  the  glabella  is  five-sixths  its  breadth,  measured  from 
eye  to  eye.  The  central  part  is  suddenly  widened  at  the  posterior 
end,  owing  to  the  incompleteness  of  the  first  pair  of  furrows,  which 
do  not  reach  the  second  lobes,  but  terminate  in  half  loops  at  about 
one-eighth  the  length  of  the  glabella  from  the  neck -furrow.  The 
first  lobes  almost  reach  the  anterior  margin  of  the  head  and  termi- 
nate in  obtuse  spherical  angles,  of  which  one  side  is  enclosed  by 
the  central  part,  this  being  very  wide  anteriorly,  though  narrow 
between  the  bsjse  of  the  lobes  (two-thirds  of  their  breadth). 

The  second  furrows  are  nearly  parallel  from  the  sharp  anterior 
angles  of  the  centre  of  the  glabella  to  the  lanceolate  extremities  of  tha 
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second  lobes ;  tlienoe  ttiey  oonver^  and  are  pantllel  with  Uie  first  pair. 
When  they  reach  the  third  lobea  (at  which  point  the  third  fiinowB 
branch  off  from  them),  they  are  abruptly  bent,  and  diieoted 
almost  on  each  other,  are  soon  lost  in  the  aeok-fairow.  The  third 
pair  of  furrowB  ore  short  and  not  deep,  makiug,  with  the  aeoond 
pur,  angles  of  130°,  which  ore  the  anterior  angles  of  the  small 
neok-lobes ;  these  are  in  the  form  of  sectors  of  a  drde,  for  their 
posterior  edge  is  curved.  The  secotid  lobes  are  convex  and  elongate^ 
indented  in  the  centre  by  the  eyes ;  they  are  continned  as  ftr  as 
the  neok-fhrrow,  oatside  the  third  pair.     This  furrow  is  rtrai^it 


Fii;.  1.  Head  of  Zichat  patrtarehnt,  with  ridee  rertar«d. 

Pig.  a.  Tail  of  Bamo,  reatored  from  a  apecimon  belonging  to  Mr.  Eakrigge. 

Fig.  3.  Labnim  of  aame. 

Fig.  *.  AnUrior  margin  nf  head,  aa  aoen  in  U  r.  Eakrigge'a  ipeeimen. 

Fig.  0.  Portion  of  hew]  magnified.  Fig.  6.  Portion  of  tail  magnifiad. 

in  the  centre,  and  curved  round  the  third  lobes ;  oatside  them  it 
sweeps  forward,  parallol  to  the  poatenor  mar^  of  the  head.  The 
space  between  the  two  is  in  the  centre  one-sixth,  and  at  the  neck- 
lobes  one-twelfth  of  the  whole  length  of  the  glabella.  This  in 
my  specimen  is  about  six  lines ;  in  a  larger  one  of  Mr.  Eskrigge's  it 
is  about  ten  lines. 

I  have  only  one  specimen  of  a  pleura,  which  shows  the  pleural 
fdrrow  to  be  very  deep,  and  oontinued,  apparently,  to  the  outer 
extremity. 
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The  axis  of  the  tail  (which,  at  the  anterior  margin,  is  about 
three-fourths  the  breadth  of  the  sides,)  is  remarkably  flat  for  the 
greater  part  of  its  length :  posteriorily  it  rises  to  a  boss,  which 
must  have  been  nearly  equidistant  from  the  extremity  and  the 
Ulterior  edge  of  the  teal. 

The  axal  furrows  converge  (so  as  to  form,  if  produced,  an 
angle  of  25°)  as  far  as  this  boss ;  they  are  slightly  curved  round 
it,  and  then  disappear.  From  each  of  these,  at  one-fourth  and 
one-half  its  length,  respectively,  branch  two  deep  sinuous  furrows, 
which  are  curved  backwards,  the  second  more  so  than  the  first, 
to  the  outer  margin.  There  are  also  less  deep  secondary  furrows, 
of  which  the  first  pair  have  a  wavy  course  from  the  anterior  comers 
of  the  axis  to  the  outer  extremities  of  the  nearest  primary  furrow ; 
the  second  pair  are  similar  to  them;  the  broad  ribs  contained 
hetween  the  first  primary  furrows  and  the  anterior  margin  are 
produced  into  short  flattened  spines,  similar  to  L,  Barrandii; 
probably  it  was  the  same  with  the  posterior  pair  of  these  ribs, 
there  is  a  short  and  shallow  furrow  diverging  from  each  side  of 
the  axis,  near  its  extremity;  the  rest  of  the  tail,  from  this  point 
to  the  posterior  margin  is  flat,  merely  covered  with  the  mixed 
gunnlation  observable  also  on  ike  head.  No  specimen  that  I  have 
seen  shows  the  extremity  of  the  tail. 

The  labmm  is  a  slightly  granular  and  deeply  furrowed  plate, 
having  two  broad  and  flat  auricles  posteriorly ;  the  anterior  comers 
being  rectangular,  and  the  margin  between  them  gently  curved. 
There  is  a  broad  central  lobe  to  the  labmm,  encircled  by  a  furrow 
which  terminates  both  ways  at  the  anterior  margin,  this  lobe  having 
on  either  side  a  deep  indentation. 

Of  British  species  Lichas  patrtarchus  most  resembles  the  L,  sub- 
propinquta  of  McCoy,  but  the  elongate  outline  and  short  axis  of  the 
latter  show  it  at  once  to  be  different. 

From  most  of  the  Swedish  Lichades  it  is  distinguished  by  the  in- 
completeness of  the  first  pair  of  glabella  furrows  ;  from  L,  convexus, 
Angelin,  which  resembles  it  in  that  particular,  by  its  truncate  outline, 
and  by  the  eyes  being  plticed  lower  down.  The  elongate  form  of 
all  the  parts  of  L.  cicatricosm,  Loven,  and  the  triangular  outline  of 
the  tail  of  L.  laciniatus  distinguish  directly  those  two  species  from 
ours.  • 

I  have  made  these  comparisons  with  Swedish  species  at  the  desire 
of  Mr.  Salter,  who  considers  them  necessary  on  account  of  the  great 
similarity  of  forms  in  the  group  to  which  L.  patrtarchus  belongs. 
Uchas  pachyrhinus,  Dalm.,  or  L.  convexus  may  be  taken  as  its 
type.* 

There  is  no  Bohemian  Lichas  which  bears  much  resemblance  to 
ours. 

1  See  Angelin's  Palsontologia  Suecica. 
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Y. — ^NoTKB  ON  GniirBSB  Fioubi  Stonkb. 

By  Pbof.  a.  H.  Chusoh,  M.A.,  F.C.S., 
Of  the  Royal  Agricoltdral  Gk>lleg6,  Cirencester. 

THBEE  mineralB,  Nephrite,  Agalmatolite,  and  Steatite,  are  much 
used  by  the  Chinese  for  small  articles  of  ornamental  sculpture. 
The  examination  of  several  oriental  specimens  of  these  substances  in 
my  collection  has  led  to  some  interesting  results,  which  I  have 
embodied  in  the  following  brief  notes : — 

1.  Nephrite,  or  jade,  is  now  generally  considered  a  variety  of 
tremolite,  its  low  density,  among  its  physical  characters,  being  aufi- 
cient  to  distinguish  it  from  augite.  Nephrite  varies  in  colour  from  a 
dull  greyish- white  to  a  dark  leek-green ;  rarely  it  is  of  a  much  more 
brilliant  green  tint  On  one  or  two  specimens  I  have  observed 
small  brownish  and  yellowish  patches,  and  quite  lately  I  met  with  a 
large  specimen  of  the  mineral  of  a  good  and  well-defined  honey- 
yellow  colour  throughout.  The  hardness  was  nearly  6,  the  fraoture 
was  splintery,  and  the  lustre  glimmering.  A  careful  determinadon 
of  density  gave  the  figure  2.64.  The  mineral  was  further  identified 
by  an  analytical  examination.  I  believe  yellow  jade  to  be,  howevery 
rare. 

2.  Agalmatolite,  there  is  little  doubt,  is  a  good  species ;  yet  I  have 
seen  in  a  public  collection  of  minerals  several  oriental  figures  of 
steatite  labelled  '^  agalmatolite."  This  error  is  alluded  to  in  miner- 
alogical  works,  and  is  of  frequent  occurrence.  A  determination  of 
the  density  of  a  Chinese  agalmatolite  seal  gave  the  figure  2.805,  a 
result  closely  agreeing  with  other  observations.  The  red  mottlings 
on  some  of  the  larger  masses  of  agalmatolite  contain  a  large  quantity 
of  ferric  oxide,  and  are  of  greater  density  than  the  paler  portions. 
In  the  black  mottlings  I  looked  in  vain  for  manganese.  The  powder 
of  the  black  parts  is  grey,  and  if  it  be  thrown  into  a  fused  mixture  of 
caustic  soda  and  chlorate  of  potassium  no  green  manganate  is  formed, 
but  a  series  of  slight  deflagrations  occurs,  indicative  of  the  car- 
bonaceous character  of  the  black  colouring  matter. 

3.  Steatite  is  clearly  distinguished  from  agalmatolite  by  its  inferior 
hardness,  scarcely  more  than  1,  while  agalmatolite  is  nearly  3.  The 
density  of  steatite  is  variously  given,  jior  a  specimen  containing 
interstitial  air,  and  preserved  from  the  action  of  water  during  im- 
mersion in  that  liquid  by  a  film  of  collodion,  I  found  a  density  equal 
to  2.28  ;  the  same  specimen  freed  from  interstitial  air  gave  the  num- 
ber 2.58.  I  have  observed  that  the  surfaces  of  Chinese  steatitio 
carvings  have  generally  been  subjected  to  an  artificial  treatment, 
which  materially  alters  their  physical  characters.  A  considerable 
degree  of  translucency  and  an  increased  hardness  have  been  obtained 
by  a  saturation  of  the  surface  with  wax,  probably  of  vegetable 
origin.  In  my  experiments  I  have  taken  care  to  remove  this  altered 
surface-layer. 
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L — On  a  CoLUBonoN  of  Fossils  fbom  ths  Jabbow  Oollixbt, 

Kilkenny,  Ibeland.* 

B7  £.  Fbbcsyal  "Wbioht,  M.D.,  F.L.S.,  Professor  of  Zoologj,  Dublin  IJniTenity. 

With  a  DncRiPTioif  of  thb  Ybbtbbratb  Bbmains,  bt  T.  H.  Hvxlbt,  F.£.S^ 
Ptoteor  of  Natural  History  at  the  Royal  School  of  Mines,  Jermyn  Street 

fllHE  Coal-pioducing  portions  of  the  counties  of  Kilkenny, 
JL  Queen's  County,  and  County  of  Carlow,  have  been  described 
more  than  half  a  oentuiy  ago  by  Sir  Richard  Griffith,  Bt,  under  the 
nsmeHif  "  The  Leinster  Coal  District."  The  general  appearance  of 
the  Coal  oonntry,  when  viewed  from  a  distance,  is  that  of  a  veiy 
steep  ridge  of  high  land,  running  in  a  direct  line  for  many  miles, 
linng  firom  800  to  1,000  feet  above  its  base,  and  apparently  flat  on 
file  summit  It  preserves  this  character  on  every  side ;  but  when 
viewed  from  the  eminence  itself,  it  resembles  a  great  barren  table- 
land, rising  precipitately  above  a  flat  and  highly  cultivated 
country.* 

The  portion  of  this  district  with  which  wo  are  more  immediately 
ooncemed,  is  the  high  table-land  of  Castle  Comer,  which  is  about 
1,000  feet  over  the  sea-level.  The  whole  of  this  table-land  is 
formed  by  a  series  of  dark,  sometimes  black,  shales,  interstratified 
with  sandstones  and  flagstones  of  various  shades  of  gray,  which 
series,  from  its  occasionally  containing  beds  of  Goal,  is  spoken  of 
collectively  as  "  The  Coal  Measures." 

The  Coal  Measures  of  this  district  have  a  more  or  less  basin-shaped 
arrangement,  resting  on  the  Upper  Limestone,  beneath  which  is  the 
oalp  or  Middle  Limestone,  and  then  the  Lower  Limestone  resting 
on  the  Granite.  The  depth  of  the  Limestone  in  the  centre  of  the 
district  is  about  1,850  feet,  or  more  than  a  thousand  feet  below  the 
level  of  the  sea,  while  on  the  outer  slopes  of  the  table-l£md  it  rises 
to  an  elevation  of  some  250  feet  above  the  sea-level. 

The  black  shales  generally  contain  fossils  belonging  to  such 
genera  as  Aviculopecten,  Euomphalus,  GoniaiiteSy  BeHerophon,  etc. ;  but 
the  beds  interstratified  with  the  Coal  are  found  to  contain  plants  be- 
longing to  Lepidodendrofij  Calamiies,  SigiUaria^  Pecopteris,  SpJienoptsris, 
etc.,  etc.  Several  now  species  of  these  latter  genera,  as  well  as  two 
new  species  of  the  genus  BelUnurus,  have  been  lately  described  by 
Mr.  W.  H.  Baily,'  from  the  coal  of  this  district. 

In  one  of  these  collieries,  that  of  Jarrow,  the  Coal  is  worked  at  a 
depth  of  about  210  feet  beneath  the  surface.  The  roof  of  the  pit  is 
formed  of  clay  slate,  immediately  under  which  is  a  seam  of  inferior 

*  Abttract  read  before  the  Royal  Irish  Academy,  on  Ikjpnday,  8th  January,  1866. 
The  paper  will  be  published  in  Vol.  xxiv.  of  their  Transactions,  with  a  series  of  plates, 
by  Mr.  DiNKEL. 

*  Vide  Report  on  the  Leinster  Coal  District,  by  Richajld  Gbipfith,  Dublin, 
1S14,  p.  2. 

>  Vide  Explanation  of  Sheet  137  of  the  Maps  of  the  Geological  Survey  of  Ireland^ 
p.  14. 
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Coal,  abont  three  inches  in  thiokness.  Then  we  find  a  seam  of  ex- 
cellent Coal,  about  three  feet  in  thidkneaa,  known  as  Stone  Coal, 
which  rests  on  a  bad  description  of  a  foliated  Coal,  some  fourteen 
inches  in  depth.  Next  is  a  layer  of  slaty  Coal,  nine  inches  in 
thickness,  called  by  the  miners  the ''  wire  sole ; "  then  a  four-inch  Coal, 
under  which  is  a  white-coloured  slate  rock,  and  a  six-inch  bed  of 
culm,  resting  on  the  ''  Coal  seat." 

The  date  of  the  first  boring  in  this  pit  is  1812.  It  was  fiirst 
worked  successfully  in  1827,  and  continued  open  until  1832,  after 
which  it  was  not  worked  until  1853,  when  it  came  into  the  possession 
of  its  present  proprietor,  Mr.  S.  Bradley.  There  is  some  difficully, 
from  want  of  positive  evidence,  in  deciding  exactly  what  Coal  bed 
is  the  one  worked  in  this  pit ;  but  no  fossil  forms,  save  those  of  ferns, 
had  been  detected  in  it,  or  in  the  culm,  until  Mr.  W.  B.  Brownrigg, 
visiting  the  pit  late  in  the  season  of  1864,  was  struck  by  the  remark- 
able appearance  presented  by  some  of  the  teul  vertebrsa  of  a  Labyrinth- 
odont  Amphibian,  named  in  this  paper  Uroeardylus  Wa$iderfordiL 
Believing  it  to  be  of  the  greatest  interest,  he  collected  all  the  speci- 
mens of  fossils  to  be  found  from  time  to  time ;  and,  in  the  courBe 
of  the  following  year,  having  mentioned  the  subject  to  one  of 
the  authors  of  this  paper,  a  grant  of  money  was  obtained,  in  Sep- 
tember, 1865,  to  work  the  deposit  from  Uie  British  Association. 
Since  then,  repeated  visits  have  been  paid  to  the  colliery,  the  pro- 
prietor of  which,  and  Mr.  K.  Dobbs,  the  agent  of  the  property,  not 
only  gave  every  facility  for  the  prosecution  of  these  researches,  but 
aided  and  assisted  them  in  every  possible  way,  giving  the  strictest 
injunction  that  every  specimen  found  should  be  properly  preserved. 

By  such  systematic  collecting  a  large  series  of  fossils  were  very 
soon  brought  to  light,  and  perhaps  the  largest  number  of  specimens 
were  those  of  many  genera  of  plants,  some  of  which,  in  all  pro- 
bability, will  throw  much  light  on  existing  genera  of  coal-plants, 
and  others  may  eventually  prove  to  be  undescribed  species.  There 
is  also  a  considerable  collection  of  fish-remains ;  spines  apparently 
referable  to  several  species  of  Gyracanthus,  with  several  other 
Elasmobranchs;  large  specimens,  witii  the  singular  vertebral  column 
wonderfully  preserved,  of  some  species  of  Meg<ilichihy$,  Another 
ganoid  fish,  upwards  of  four  feet  in  length,  and  especially  provided 
with  strong,  long  and  much  curved  ribs,  a  broad  head  and  rounded 
snout,  large  opercula,  characterised  by  a  raised  longitudinal  rib, — we 
refer  to  a  new  genus  Campylopleuran,  But  although  the  plants  and 
fish  were  both  numerous  and  interesting,  the  most  remarkable  dis- 
covery was  that  of  many  novel  forms  of  Labyrinthodont  Amphibia; 
and,  leaving  the  description  of  the  former  with  that  of  some  fevr 
strange  forms  of  invertebrates  to  be  described  hereafter,  our 
present  object  is  more  particularly  to  give  detailed  descriptions, 
drawn  up  by  Professor  Huxley,  of  the  following  new  genera  and 
species  of  amphibia. 

1.  The  genus    Uroeardylus  is  distinguished  by  the  remarkable 
jh    jBze  and  Btrength  of  its  tail,  and  b^  ib<&  ^eat  development  of 
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the  nemal  spines  and  chevron  bones  of  the  caudal  yertebr»,  which 
most  have  conferred  upon  the  tail  great  power  as  a  natatorial  organ. 

The  taQ  is  not  less  than  nine  times  the  length  of  the  head, 
and  is  composed  of,  at  lowest,  seYeniy-fiyo  vertebraB.  Throughout 
the  anterior  three-fourths  of  the  tail,  the  centra  of  the  vertebrsD 
are  short  and  bi-concave;  but  their  neural  spines  and  cherron 
bones  are  produced  into  long  flattened  plates  of  bone,  narrower 
at  their  attached  than  at  their  free  ends,  where  the  bony  sub- 
stance becomes  longitudinally  grooved,  and,  as  it  were,  firayed  out. 
The  hei^t  of  one  of  these  vertebrsB,  from  the  upper  edge  of  its  neural 
spine  to  the  lower  edge  of  its  chevron  bone  (which  is  continuously 
ossified  into  the  middle  of  its  under  face),  is  three  times ^as  great  as 
the  length  of  its  centrum. 

In  the  body  the  neural  spines  shorten  greatly,  their  height  not 
ezoeeding  the  vertical  diameter  of  their  centre;  but  they  retain 
their  antero-posterior  elongation. 

The  number  of  vertebrse  in  the  body  cannot  at  present  be  asoer- 
tained  with  certainty.  That  they  were  not  fewer  than  ninety  is 
dear,  but  they  may  have  been  much  more  numerous. 

The  skull  is  broad  and  short,  and  is  about  1.2  inches  long 
in  a  specimen,  the  tail  of  which  exceeds  twelve  inches  in  length. 

Both  the  hind  and  fore  limbs  are  completely  developed,  though 
small,  and  the  posterior  member  is  longer  than  the  anterior.  The 
hind  limb,  from  the  head  of  the  femur  to  Uie  extremities  of  the  digits, 
nearly  equals  the  centra  of  six  anterior  caudal  vertebrae  in  length, 
or  1*0.  There  are  five  well-developed  long  and  slender  digits; 
but  the  carpus  does  not  seem  to  have  been  ossified.  The  fore  limb 
is  not  fully  preserved,  but  it  would  appear  to  have  resembled  the 
hind  limb. 

The  ventral  surface  of  the  body  is  provided  with  an  armour  of 
dermal  ossifications,  of  an  oat-like  or  spindle-shape,  and  each  about  0*2 
in.  long  by  0*05  in.  broad. 

We  propose  to  confer  upon  the  species,  upon  which  the  above 
description  is  based,  the  title  of  TJrocordylus  Wandesfordii,  after 
Mr.  Wandesford,  the  lord  of  the  soil  of  the  colliery  from  which  it 
was  obtained. 

2.  Ophiderpeton. — When  the  peculiar  caudal  vertebrae  of  Uroeordylua 
were  first  discovered  they  were,  for  the  most  part,  unconnected,  not 
only  with  body  vertebra?,  or  skulls,  but  with  any  other  remains. 
Only  in  one  instance  did  a  series  of  such  vertebrae  present,  at 
its  anterior  end  (where  it  was  obviously  about  to  pass  into  the 
body,  which  was  unfortunately  broken  away),  a  number  of  scat- 
tered oat-shaped  dermal  ossicles. 

At  the  same  time,  however,  certain  slabs  exhibited  skulls,  followed 
by  long  series  of  dorso-lumbar  vertebrae  and  ribs,  with  a  very  com- 
plete ventral  dermal  armour,  composed  of  elongated  and  oat-shaped 
ossicles.  Thus  one  was  naturally  led  to  combine  these  disjoined 
anterior  and  posterior  fragments,  which  seemed  to  be  identified 
by  their  common  armour.  But  it  turned  out,  on  strict  comparison^ 
that  the  ossicles  of  the   anterior  fragments,  w^noh.  «s^   X/^tcgl^ 


168      Wriffht  and  Huxley-^FoMl  BeptUesJrom  Irehuid. 

OpJdderpeUm,  are  more  slender  and  rod-like  than  those  of  the 
posterior;  and  with  the  most  oomplete  specimens  of  Uroeardfflm 
and  those  of  Ophiderpeicn  side  by  side,  it  is  obvious  that  while 
the  dorsal  Yertebrso  are  equal  in  length,  tlie  head  is  smaller  in 
Ophiderpeton  than  in  Uroeordifltu, 

Again,  although  the  series  of  dorso-lumbar  vertebrsd  in  the  mosi 
complete  Urocordylus  is  unfortunately  interrupted,  it  seems  difficult 
to  imagine  that  the  total  number  of  these  yertebne  (of  which 
about  twenty  are  now  discernible)  could  have  exceeded  thirty  oi 
thirty-five,  while  in  the  original  specimen  of  Ophiderpeton  mem 
are  between  forty  and  fifty  such  vertebrso  following  the  head; 
and,  in  another,  nearly  a  hundred  vertebrsB,  apparently  belonging 
to  the  same  genus,  succeed  one  another  without  being  commenced 
or  terminated  by  head  or  tail. 

Neither  of  these  specimens  exhibits  any  trace  of  limbs ;  but  b 
much  smaller  one,  apparently  (though  not  certainly)  belonging 
to  the  same  genus,  shows  a  pair  of  minute  anterior  limbs,  and 
what  looks  like  a  jointed  filamentous  appendage  posteriorly.  Tbit 
phalanges  of  the  cQgits  in  the  anterior  limbs  are  thick  and  short, 
and  only  three  digits  are  preserved. 

The  study  of  new  specimens  will,  doubtless,  speedily  clear  uf 
all  these  ambiguities  and  difficulties.  The  species  at  present  knowi 
thus  far,  attained  a  length  of  three  feet.  We  propose  to  call  i1 
after  the  indefatigable  explorer  of  the  produce  of  the  collieriea 
to  whom  we  are  so  much  indebted,  Ophiderpeton  Brownriggii, 

3.  Ichihyerpeton. — ^We  have,  at  present,  only  the  hinder  half  oj 
the  body  of  a  single  individual  of  this  genus,  which  is,  however, 
extremely  well  marked  by  its  deep  and,  comparatively,  short  tail, 
covered  with  small  truncated  and  apparently  homy  scales.  The 
hind  limb  is  remarkably  short  and  broad,  and  appears  to  have  beei 
sheathed  in  a  rugose  or  scaly  integument  as  far  as  the  bases  of  thi 
short  digits,  of  which  five  can  be  counted.  The  vertebrse  are  shon 
and  deep,  and  either  biconcave  disks  or  rings ;  they  seem  to  have  beei 
only  incompletely  ossified  in  the  caudal  region.  The  ventral  regioi 
in  front  of  the  posterior  limb,  presents  transversly  directed  rowt 
of  curved  spiculiform  ossicles. 

What  remains  of  the  body  of  this  remarkable  animal  is  tei 
inches  long,  and  its  total  length  could  hardly  have  been  lesi 
than  fourteen  inches. 

We  have  named  the  species  Ichthyerpeton  Bradley  a,  after  the 
wife  of  the  proprietor  of  the  colliery,  to  whom  we  are  indebted 
for  leave  to  collect  these  fossil  remains. 

4,  Keraterpeton, — This  is  the  genus  which  is  best  represented  in 
the  collection;  very  complete  specimens  having  been  obtained, 
showing  all  needful  details  of  the  structure  of  its  skeleton. 

It  is  a  salamander-like  animal,  which  attained  a  length  of  be- 
tween eight  and  nine  inches.     The  tail  is  rather  longer  than  the 
body  and  the  head  taken  together.     The  broad  and  short  head, 
with  large  and  forward  orbits,  is  remarkably  characterized  by  the 
^^ffivIongBti'on  of  the  epiotic  bones   into  the  long  and  somewhat 
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enrred  hom-Iike  prooesfies,  which  have  determined  the  name  of 
die  geniifl.  There  appear  to  have  been  not  more  than  twenty 
Tertebras,  all  provided  with  strong  curved  ribs,  between  the  head 
and  the  commencement  of  the  caudal  r^on ;  and,  probably,  there 
were  about  as  many  in  the  taiL 

All  the  vertebrsd  have  long,  but  not  high,  lamellar  neural  spines, 
tlie  length  of  which  is  hardly  increased  in  the  caudal  region,  where 
the  chevron  bones  take  a  form  corresponding  with  that  of  the 
neural  spines,  and  Kke  them  are  fimbriated  or  grooved  at  their  free 
edges. 

The  tail  is  thus,  in  principle,  similar  to  that  of  Urocordylua,  but 
differs  widely  in  its  details. 

The  hinder  limbs,  somewhat  larger  than  the  anterior,  have  five 
long  and  slender  digits,  and  an  unossified  carpus,  as  in  the  recent 
Fraieidea,  The  fore  limb  had  certainly  four  and  probably,  five, 
unilar  digits. 

The  ventral  surface  of  the  thorax  was  provided  with  the  sculp- 
tared  bony  plates,  characteristic  of  the  Labyrinthodonts,  and  between 
these  and  the  pelvis  is  a  dermal  armour,  composed  of  minute  granular 
ossicles,  and  apparently  in  some  parts  of  broader  plates. 

This  genus  was  fint  brought  to  Prof.  Huxley's  notice  by  his 
friend  and  colleague.  Prof.  Jukes,  who  forwarded  to  him  a  drawing 
of  a  specimen  obtained  by  Mr.  Galvan,  of  the  Irish  Survey. 

Prof.  Jukes'  letter  is  dated  Nov.  8th,  1865,  and  contains  the 
information  that  Mr.  Baily  says  ''it  is  not  unlike  the  things 
figured  in  PL  7  and  10  of  Dunker  and  Meyer,  vol.  vii.  These 
however  are  called  Andrias  Tachudii,  and  como  from  the  Brown  Coal." 
It  does  not  appear  that  Mr.  Baily  ever  gave  a  more  definite  opinion 
than  this  as  to  the  nature  of  these  remains. 

Prof.  Huxley  returned  the  sketch,  with  the  information  that  the 
animal  represented  was  certainly  a  new  Labyrinthodont  Amphibian, 
and  named  it  Keraterpetan  Galvam, 

5.  Lepierpeton,  This  new  form  is  readily  distinguished  from  all  the 
others  by  its  slender  body,  its  elongated  head,  and  especially  by 
the  prolongation  of  the  symphysial  part  of  the  mandible,  some- 
what approaching  what  occurs  in  the  Ichthyosauria,  and  certain 
Crocodilia. 

The  body  and  head  are  shorter  than  the  tail,  and  the  hind  limbs, 
which  have  remarkably  long  digits,  sire  twice  as  long  as  the  fore 
Umbs.  There  seem  to  be  about  eighteen  vertebras,  with  hour-glass 
shaped  centra,  in  the  dorso-lumbar  region.  The  largest  complete 
specimen  of  this  genus  is  six  inches  long ;  but  some  fragments 
indicate  that  it  attained  greater  dimensions. 

We  name  the  species  Lepierpeton  Dobbsii,  after  Mr.  K.  Dobbs,  the 
agent  of  the  property. 

6.  Anthracosaurus,  The  sixth  genus  is  represented  by  a  specimen 
containing  the  posterior  half  of  the  skeleton  of  an  animal,  probably 
not  less  than  seven  feet  long,  and  displaying  caudal  and  dorsal  ver- 
tebrae, many  ribs,  the  relatively  small  hind  limbs,  and  part  of  the 
pelvis.     From  the  character  of  the  vertebne  and  ribs  we  ox^  ^^^^.V^ 
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disposed  to  refer  these  remains  to  the  genus  AnihracoBonntB  (Huxley) 
of  the  Glasgow  Goal-field.  K  it  be  different  from  A!iUhraeo$amn» 
it  is  a  new  genus. 

Besides  the  genera  thus  diagnosed  there  are  in^cations  of  the 
existence  of  several  others ;  but  the  evidence  is  not  suffioient  to 
justify  as  in  saying  more,  at  present,  than  that  such  indications 
exist. 

The  importance  of  the  discoveries  which  have  been  made  in  the 
Kilkenny  Coal-field  may  be  estimated  by  caUins  to  mind  the  fact 
that  two  months  ago  the  total  number  of  genera  of  vertebrate  animals 
of  higher  organization  than  fishes,  known  to  exist  in  the  Carbon- 
iferous rocks  of  Europe,  amounted  only  to  eight,  viz.,  Arehego9aMru$f 
SderocephdluBf  and  Apateon,  in  Qermany ;  ParcdxUrachua,  Antkraeo- 
saurus,  tiooumma,  Pholidogctater,  and  AnihraJcerpeUm,  in  Great  Britain. 
In  addition  to  these,  America  had  yielded  the  five  genera,  Bapkeiea, 
Baniceps,  Dendrerpeion,  Rylerpeion,  and  JSylcmamtw,  making  a  total  of 
thirteen  genera  for  the  Carboniferous  formation  in  general. 

One  Irish  Coal  pit  has  thus  yielded,  in  the  course  of  a  few 
months,  by  careful  exploration,  more  genera  than  are  known  from  all 
the  American  Coal-fields,  and  nearly  as  many  as  have  been  obtained 
from  Europe  generally. 

Five-and-twenty  yecurs  ago  only  one  genus  of  Vertdfraia  higher 
than  fishes  {Archegosaurw)  was  ^own  to  occur  in  the  Coal;  and, 
curiously  enough,  this  genus,  by  the  imperfect  ossification  of  its  ver- 
tebral column,  and  the  persistence  of  its  branchise,  lent  strong 
support  to  the  opinions  of  those  who  believe  that  Palseozoic  verte- 
brates must  necessarily  be  of  low  organisation. 

Dr.  Dawson's  discoveries  in  the  Nova  Scotia  Coal-fields  first 
shook  this  view,  which  finally  ceased  to  be  tenable  when  the  great 
AnthrcLcosaurua  of  the  Scotch  Coal-field  was  found  to  have  well 
ossified  biconcave  vertebrae. 

The  Jarrow  discoveries  afford  a  most  important  aid  in  the  same 
direction,  shewing  as  they  do  that  the  Labyrinthodont  type  was 
abundantly  represented  in  the  Carboniferous  epoch,  by  aninuds  with 
well  ossified  vertebra;  with  no  trace  of  persistent  branchieB  ;  and,  to 
all  appearances,  just  as  highly  organised  as  their  congeners  in  the 
Trias. 

Furthermore  these  discoveries  have  a  value  of  their  own  in  the 
circumstance  that  they  make  us  acquainted  with  forms  of  Labyrintbo- 
donts  of  a  new  character.  All  previously  known  Labyrinthodonts 
have  the  form  of  salamanders,  ^  with  long  tails  and  moderate  limbs. 

But  OphiderpeUm,  with  its  snake-like  body,  seems  to  represent 
among  the  Labyrinthodonts  the  type  of  Amphiuma,  or  perhaps  of 
Caciliay  among  existing  BatrcLchia.  Should  further  investigation 
bear  out  this  suggestion,  three  groups  will  be  recognisable  among 
the  Labyrinthodonts :  a  perennibranchiate  division  represented  by 
Archegoaaurus ;  a  salamandroid  group,   comprising  most  of  Laby- 

'  The  current  restorations  of  the  genos  Zabyrinthodon  under  the  form  of  a  great 
tosd  hare  no  juatiBcation,  but  are  eontradiotod  by  mell-known  Cuts. 
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rinthodonts  at  present  known;  and  an  ophiomorphous  division, 
typified  by  Ophiderpeton.  The  anurous  frog-like  form  will  be 
alone  wanting  to  complete  the  representation  of  the  existing 
Amphibia  in  ancient  times. 

In  concluding,  it  is  but  right  that  we  should  return  our  best 
thanks  to  Mr.  Brownrigg,  Mr.  S.  Bradley,  and  Mr.  K.  Dobbs,  not 
only  for  what  they  have  done  in  collecting  these  remains,  but  for 
the  generous  manner  in  which  they  have  placed  all  their  collections 
at  our  disposal.  Our  thanks  are  also  due  to  the  Rev.  Prof.  Haugh- 
ton,  M.D.,  the  Rev.  J.  Emerson,  and  Dr.  Swan,  for  the  loan  of  speci- 
mens ;  and  to  the  Directors  of  the  Irish  Great  Southern  Railway  for 
liberty  to  bring  from  Carlow  any  quantity  of  Coal-fossils,  carriage 


XL — On  a  Possible  Catjsb  op  Climatal  Changes.^ 

By  John  Eyans,  P.R.S.,  F.S.A.,  Sec.  GeoL  Soc. 

f  |\tJLl!i  Author  called  attention  to  the  great  climatal  changes  which 
JL  have  taken  place  in  the  northern  hemisphere,  and  suggested 
that  corresponding  changes  have  in  all  probability  taken  place  in  the 
Bouthem  hemisphere  ;  but  on  account  of  our  more  limited  geological 
observations  we  are  unacquainted  with  them. 

The  extreme  refrigeration  of  this  portion  of  the  globe  at  the  glacial 
period  is  constantly  receiving  fresh  corroboration,  and  various 
theories  have  been  proposed  to  account  for  this  accession  of  cold  in  a 
satisfactory  manner. 

Variations  in  the  distribution  of  land  and  water,  changes  in  the 
direction  of  the  Gulf  stream,  the  greater  or  less  eccentricity  of  the 
earth's  orbit,  the  passage  of  the  solar  system  through  a  cold  region 
in  space,  fluctuations  in  the  amount  of  heat  radiated  by  the  sun, 
alternations  of  heat  and  cold  in  the  northern  and  southern  hemi- 
spheres consequent  upon  the  precession  of  the  equinoxes,  and  even 
changes  in  the  position  of  the  centre  of  gravity  of  the  earth,  and  con- 
sequent displacement  of  the  polar  axis,  have  all  been  adduced  as 
causes  calculated  to  produce  the  effects  observed. 

Mr.  Evans  referred  to  the  observations  of  Laplace  and  other 
astronomers  as  rendering  untenable  any  theory  involving  a  material 
change  in  the  earth's  axis  of  rotation. 

Sir  Henry  James  {Athenctam,  Aug.  25,  1860)  appears  nevertheless 
to  have  concluded  that  it  was  impossible  to  explain  certain  geological 
phenomena  without  recourse  to  the  supposition  of  constant  changes 
in  the  position  of  the  axis  of  the  earth's  rotation.  The  late  Sir  John 
Lubbock's  observations  (Quart.  Jour.  Geol.  Soc,  Vol.  v.,  p.  5),  were 
also  quoted  by  the  author. 

Sir  John  Lubbock,  in  common  with  other  astronomers,  appears  to 
have  regarded  the  earth  as  consisting  of  a  solid  nucleus  with  a  body 
of  water  distributed  over  a  portion  of  its  surface,  and  upon  this 

>  Abstract  of  a  paper  read  before  the  Boyal  Society, '!&axc\i  \5^\^^^. 
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assmnption  the  doctrine  of  the  persicrtenoe  of  the  direction  of  the  poles 
seems  almost  unassailable. 

Assuming,  however,  that  the  solid  portion  of  the  globe  consists  of  a 
comparatively  thin  but  rigid  crust,  with  a  fluid  nucleus  of  incan- 
descent mineral  matter  within,  and  that  this  crust  from  Tanbus 
causes  is  liable  to  changes  disturbing  its  equilibrium,  such  disturb- 
ances may  lead,  if  not  to  a  change  in  the  position  of  the  general 
axis  of  the  globe,  yet  at  all  events  to  a  change  in  the  relaHye 
positions  of  the  solid  crust  and  fluid  nucleus,  and  in  consequence  to 
a  change  in  the  axis  of  rotation  so  far  as  the  former  is  concerned. 

The  author  admitted  that  the  existence  of  a  central  mass  of  matter 
fluid  by  heat,  although  accepted  by  most  geologists,  had  been  called 
in  question  by  some,  and  among  them  a  few  of  great  eminence. 

The  gradual  increase  of  temperature  observed  all  over  the  world 
in  descending  beneath  the  surface  of  the  earth  in  mines,  and  deep 
borings,  the  existence  of  hot  springs,  and  the  traces  of  volcanio 
action,  either  extinct  or  still  in  operation,  strongly  support  the 
h3rpothe8is  of  central  heat 

The  fact  of  the  increment  of  heat  at  different  depths  from  the 
surfietce  seems  so  well  established,  it  would  appear  that  at  a  certain 
point  such  a  d^ree  of  heat  must  be  attained  as  would  reduce  all 
mineral  matter  with  which  we  are  acquainted  to  a  state  of  fusion. 
Beyond  this  point  probably  no  great  variation  in  temperature  takes 
place.  Those  who  regard  the  globe  as  a  solid,  or  nearly  solid  mass, 
consider  that  many  volcanic  phenomena  may  be  accounted  for  upon 
the  chemical  theory.  But  \hQ  existence  of  local  subterranean  seas  of 
fluid  matter  would  hardly  account  for  the  increase  of  heat  at  great 
depths  in  places  remote  from  volcanic  centres,  nor  for  the  rapid 
transmission  of  earthquake-shocks  ;  whilst  the  enormous  amount  of 
upheaval  and  subsidence  of  the  sedimentary  strata  seem  inconsistent 
with  the  general  solidity  of  the  globe,  or  any  very  great  thickness  of 
its  crust. 

The  author  illustrated  his  theory  by  a  diagram  of  a  sphere  as  the 
simplest  form  in  which  to  consider  the  relations  to  each  other  of  a 
solid  crust  and  a  fluid  nucleus  in  rotation  together.  Let  the  crust  of 
the  sphere  be  composed  of  solid  material  of  imiform  thickness  and 
density,  and  the  interior  filled  with  fluid  matter,  over  which  the 
solid  shell  can  freely  move,  £uid  the  whole  be  in  uniform  rotation 
upon  an  axis,  the  hollow  sphere  being  in  perfect  equilibrium,  its 
axis,  and  that  of  its  fluid  contents,  would  perpetually  coincide.  If, 
however,  the  equilibrium  of  the  shell  or  crust  be  destroyed  by  the 
addition  of  a  mass  of  extraneous  matter,  midway  between  the  Pole 
and  the  Equator,  the  centrifugal  force  of  the  mass  of  matter  so 
added  would  gradually  draw  over  the  shell  towards  the  Equator ; 
thus,  though  the  whole  sphere  continued  to  revolve  around  its 
original  axis,  yet  the  position  of  the  Pole  of  the  hollow  shell  would 
be  changed  by  45^  and  the  whole  surface  would  have  shifted 
from  its  original  position  to  the  same  extent.  The  axis  of  the 
hollow  sphere  and  of  its  fluid  contents  would  again  coincide,  and 
would  continue  to  do  so  until  a  fresh  disturbance  took  place.    If, 
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instead  of  iihe  addition  of  fresh  matter,  a  portion  of  the  shell  be 
removed,  a  movement  the  reverse  of  that  caused  by  the  addition 
of  matter  would  result,  and  that  portion  of  the  sheU  so  excavated 
would  eventually  find  its  way  to  the  Pole.  In  order  more  clearly 
to  exhibit  these  effects  the  author  had  prepared  a  very  ingenious 
model,  suggested  by  Mr.  Francis  Gallon,  F.E.S.,  consisting  of  a 
wheel,  having  its  axis  in  a  frame,  which  is  itself  made  to  revolve 
with  rapidity,  in  such  a  manner  that  the  axis  of  its  rotation  passes 
through  one  of  the  diameters  of  the  wheel,  or  what  would  be  the 
axis  of  the  sphere  of  which  it  a  section.  A  series  of  screws,  with 
heavy  heads,  are  inserted  around  its  rim ;  by  screwing  any  of  these 
in  or  out,  the  addition  or  abstraction  of  matter  at  any  part  of  the 
sphere  can  be  represented.  With  the  screws  on  the  wheel  evenly 
balanced,  a  slight  alteration  in  the  adjustment  of  any  of .  them, 
except  at  the  Poles  or  the  Equator,  immediately  tells  upon  the 
position  of  what  may  be  called  the  Polar  axis.  [A  number  of  ex- 
periments which  were  made  with  this  model  fully  testified  the  con* 
stancy  of  this  rule]. 

Assuming  that  the  earth,  instead  of  being  a  spheroid,  was  a  perfect 
sphere,  consisting  of  a  hardened  crust  of  modeiate  thickness,  sup- 
ported on  a  fiuid  nucleus,  over  which  the  crust  could  travel  freely  in 
any  direction,  but  both  impressed  with  the  same  original  motion  and 
revolving  upon  the  same  axis ;  assuming,  moreover,  that  the  surface 
had  certain  projecting  portions,  represented  in  nature  by  continents 
and  islands,  rising  above  the  level  of  the  sea,  it  is  evident  that  so 
long  as  these  remained  unchanged,  the  position  of  the  crust  to  the 
fluid  nucleus  would  remain  unaltered  also.  But  the  further  up- 
heaval or  the  wearing  away  or  depression  of  any  land-surface  would 
result  in  a  corresponding  change  in  the  axis  of  rotation,  as  seen  in 
the  experiments  with  the  model. 

The  author  contended  that  if  all  this  be  true  of  a  sphere,  it  will 
also  be  true  in  a  modified  degree  of  a  spheroid  so  slightly  oblate  as 
our  globe.  In  the  case  of  a  spheroid  every  portion  of  its  internal 
structure  would,  however,  be  more  or  less  disturbed  in  proportion  to 
the  thickness  and  rigidity  of  the  crust.  The  author  next  alluded  to 
the  ingenious  speculations  upon  this  subject  by  Mr.  Hopkins,  and 
suggested  that  if  once  the  possibility  of  a  change  in  the  axis  of  the 
earth's  crust  be  admitted,  the  value  of  the  data  upon  which  his  calcu 
lations  are  based  will  be  materially  affected. 

Taking  the  increase  of  heat  as  1°  Fahr.  for  every  ^6  or  60  feet  in 
descent,  a  temperature  of  2,400^  Fahr.  would  be  reached  at  a  depth 
of  about  25  miles,  sufficient  to  keep  in  fusion  such  rocks  as 
Basalt,  Greenstone,  and  Por[)hyry ;  and  such  a  thickness  appears 
much  more  consistent  with  the  fluctuations  in  level  and  the  internal 
contortions  and  fracture  of  the  crust  everywhere  to  be  observed. 
With  a  crust  50  miles  in  thickness  instead  of  25  miles,  and  the 
present  elevations  of  land,  it  seems  probable  that  all  the  foregoing 
experiments  would  hold  good.  Without  undervaluing  other  causes 
of  climatal  changes,  Mr.  Evans  thought  that  possibly  his  hypothesis 
might,  if  accepted,  satisfactorily  explain  the  extremis  v8x\a^Qn&  ix^Ti^ 
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a  tropical  to  an  arctio  temperature,  eridenoed  by  the  foflsil  remaini 
of  former  geological  periods  discovered  in  such  extreme  northern 
latitudes  as  Greenland  and  Melville  Island  (lat  75°  north),  repre- 
senting forms  of  vegetable  and  animal  life  suited  to  tropioal  or 
sub-tropical  regions. 

Lastly,  he  read  an  extract  from  the  Report  of  the  Astronomer 
Royal  (for  1861),  "  That  the  Transit  Circle  and  Collinators  still 
present  those  appearances  of  agreement  between  themselves  and  of 
change  with  respect  to  the  stars,  which  seem  explicable  only  on  one 
of  two  suppositions — ^that  the  ground  itself  shifto  with  respect  to  the 
general  earth,  or  that  the  axis  of  rotation  changes  its  position." 

A  prolonged  and  interesting  discussion  ensued,  in  which  Professors 
Ramsay  and  Tyndall,  Mr.  Grove,  Mr.  Spottiswoode,  Mr.  Mallett, 
Mr.  Hopkins,  and  the  Secretary  took  part 


TIL — On  the  Discovery,  in  Hainaut,  of  a  Limestone  with  a 
Tertiabt  Fauna,  beneath  the  Sands  befebbed  by  Pbofsssob 

DUMONT  TO  THE  LaNDENIEN   SySTEM. 

By  MM.  F.  L.  ComrBT  and  A.  Bbiabt. 

THE  Lower  part  of  the  Tertiary  strata  of  Belgium  has  been 
divided  by  M.  Dumont  into  five  systems,  distinguished  by  tibeir 
nature,  relative  position,  and  fossils,  to  which  he  has  given  the 
names  Landenien,  Ypresien,  Paniselien,  Bruxellien,  and  Lackenien. 

The  lower  stage  of  the  Landenien  system,  a  marine  formation,  is 
placed  by  M.  Dumont  on  the  same  horizon  as  the  lower  bed  of  the 
Paris  Basin,  and  it  is  below  this  (Landenien)  stage,  in  the  neigh- 
bourhood of  Mons,  that  MM.  Comet  and  Briart  have  found  a  Lime- 
stone containing  a  rich  Tertiary  fauna.  But  it  is  most  remarkable 
that  this  fauna,  instead  of  resembling  that  of  the  Landenien  system 
or  the  corresponding  French  stages,  appears  to  be  equivalent  to  that 
of  the  Bruxellien,  from  which  it  is  separated  by  all  the  strata  of  the 
Landenien,  Ypresien,  and  Paniselien  systems. 

The  discovery  was  made  during  the  boring  of  a  well,  which 
traversed  1  metre  70  of  diluvian  d^bria,  and  6  metres  of  glauconitic 
sand,  belonging  to  the  lower  Landenien  system,  and  then  14  metres 
of  the  Limestone,  which  has  yielded  a  great  quantity  of  fossils, 
many  of  which  appear  new.  The  authors  have  determined  specifi- 
cally 12  Gasteropods  and  10  £amellibranchs,  namely — 

GAnTKOPODA.  LAimXIBftAMCHS. 


TurriUUa  intermedia^  Desh. 
Turritella  imbricatariOy  Lm. 
Voluta  apinoaa^  Lm. 
AnciUaria  bueeinoidety  Lm. 
Mitra  terebtUum^  Lm. 
Cerithium  unitulcaium,  Lm* 
Melanoptia  buednoidet^  Y^t, 
Buceinum  ttromboidMf  Lm. 
Jferita  ewroni$y  Brong. 
Jfatiea  perforata^  Lm. 
Natica  epiglottina,  Lm. 
Monodanta  Cerberif  Lm. 


Cyth^na  mtUtituieattt,  Deih. 
Cardita  planieotta^  Lm. 
Crassatella  compreita,  Lm. 
Cwrbula  striata,  Lm. 
Oorbi$  lameUcta,  Lm. 
Area  biangula,  Lm. 
Area  modioliformia,  Desh* 
Tellina  roatralie^  Lm. 
Tellina  donaeialie,  Lm. 
Lueina  mitis^  Sow. 
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M.  Boflqnet  also  has  determined  seyeral  species  of  EidomoBtraca 
and  Farammfera,  all  of  whick  are  Tertiary. 

The  authors  have  assiduously  studied  the  geology  of  the  region, 
and  made  a  numher  of  sections,  in  order  to  learn  whether  any  dis- 
turbance of  the  strata  has  produced  such  a  peculiar  arrangement, 
and  whether  the  Limestone  is  really  overlain  by  the  Landenien  beds. 
They  have,  however,  come  to  the  conclusion  fliat  the  succession  ia 
normal;  but  for  the  discussion  we  must  refer  the  reader  to  their 
original  paper.— iTiwdfirf,  28th  Feb.,  1866. 


IV. — ^BsiTBAGK  zuB  Falaontologix  dxb  Juba  und  E^beidkfosma.- 

TIOK    IM    NORDWESTLIOHXN,    DeUTSOHLAND. 
Yon  D&.  IT.  ScHLOBNBACH,  Cassel,  1865. 

r[S  Memoir,  on  the  Palaeontology  of  the  Jurassic  and  Cretaceous 
formations  of  North-western  Germany,  of  which  the  first  part 
only  has  appeared  in  one  of  the  late  numbers  of  the  well-known 
"  Pabeontographica "  of  Dr.  W.  Dunker,  is  intended  to  illustrate 
the  new  or  little  known  fossils  of  these  formations.  The  first  part 
contains  six  plates,  with  full  descriptions  and  synonyms,  of  thirty- 
three  Jurassic  Ammonites.  The  author  appears  to  have  carefully 
oonaulted  the  various  works  bearing  upon  the  subject,  so  that  when 
his  book  is  completed,  it  will  form  a  useful  addition  to  our 
Paladontological  literature. — J.  M. 


E,E'VIE"V7"S. 


I. — Geology  for  General  Headers,  a  Series  op  Popular  Sketches 
IN  Geology  and  Palbontolooy.  By  David  Page,  F.R.S.E., 
F.G.S.     Edinburgh,  1866,  pp.  268. 

THE  great  mass  of  readers,  now-a-days,  anxious  though  they  are 
to  be  intelligently  acquainted  with  science,  have  not  the  time 
nor  the  patience  required  to  master  its  technical  details,  and  conse- 
quently are  unable  to  use  the  most  elementary  manual  that  one  would 
put  into  the  hands  of  a  young  student.  Those  who  have  attained 
some  proficiency  in  a  science  are  apt  to  overlook  this,  and  when 
seeking  to  entice  friends  into  the  studies  which  have  given  them  so 
much  delight,  are  frequently  surprised  to  find  that  the  attractive  and 
simple  manual,  after  a  strong  effort,  is  at  length  laid  aside  as  dry  and 
learned.  When  one  has  "finished  his  education,'*  he  will  never 
learn  any  new  science  by  beginning  with  a  manual,  unless  with  an 
amount  of  determination  and  perseverance  which  are  seldom  met 
with  in  these  degenerate  days.  Grown  up  readers  must  learn  a 
science  first  through  popular  sketches ;  these  may  then  become  the 
first  steps  to  the  technical  handbook.  So  evident  is  this  that  book- 
shops are  full  of  popular  guides  to  Geology,  Botany,  Zoology,  etc. 
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But  these  are  generally  prepared  for  9ale  by  men  of  nnlTersal  know- 
ledge, who,  with  the  help  of"  soissors  and  paste,"  are  able  at  a  few 
days'  notice  to  send  to  press  an  introdnotion  to  Painting,  Pogilinny  or 
Pabeontology,  as  required.  Such  productions  are  utterly  wortbless, 
but  in  the  hands  of  an  enterprising  publisher,  who  can  give  them  an 
attractive  appearance,  they  sell,  and  unfortunately  in  a  double  sense. 
It  is  a  gain  to  science  when  a  popular  volume  is  prepared  by  one 
who  is  really  acquainted  with  his  subject ;  sucb  a  volume  we  have 
before  us.  Mr.  Page,  however,  must  not  continue  to  imagine  that 
such  attempts  have  not  been  successfully  made  by  others.  We  need 
only  remind  him  of  that  charming  volume  of  Prof.  Phillips,  pub- 
lished in  1860,  under  the  title  of  ''  Life  on  the  Earth,"  and  another 
by  Prof.  Ansted,  some  two  or  three  years  back,  entitled  "  The  great 
Stone  Book  of  Nature." 

This  is  one  of  the  best  of  Mr.  Page's  many  good  books.  It  is 
written  in  a  flowing  popular  style.  Without  illustration  or  any 
extraneous  aid  the  narrative  must  prove  attractive  to  any  intelligent 
reader.  As  a  specimen  of  his  style  we  quote  his  notice  of  the  changes 
which  are  continually  taking  place  on  the  earth's  crust. 

'^  To  the  casual  observer  the  hills  and  valleys  that  surround  him 
appear  unchanged  and  unchangeable.  The  plains  and  battle-fields 
mentioned  in  ancient  history,  the  sites  of  cities  and  harbours,  the 
courses  of  rivers,  and  the  contour  of  mountains,  are  much  the  same 
as  when  described  one  thousand,  two  thousand,  or  even  four  thousand 
years  ago.  But  to  him  who  looks  a  little  more  narrowly  the  case  is 
altogether  diflferent.  The  stream  in  the  valley  has  cut  for  itself  a 
deeper  channel,  and  has  repeatedly  shifted  its  course — eating  away 
the  banks  on  one  side,  and  laying  down  spits  of  new  ground  on  the 
other.  The  cliffs  in  the  hills  are  more  weather-worn  and  rounded, 
and  a  larger  mound  of  rock-debris  has  accumulated  at  their  bases. 
The  lakes  of  the  old  historic  plain  are  partly  converted  into  marshes, 
and  the  marshes  into  meadow-land ;  the  site  of  the  old  city  on  the 
sea-cliff  has  been  partly  wasted  away  by  the  encroaching  waves; 
and  the  ancient  harbour,  once  at  the  river-mouth,  is  now  a  goodly 
mile  inland,  and  separated  from  the  sea  by  a  flat  alluvial  delta. 
The  Nilotic  plain  is  not  precisely  the  same  as  when  described  by 
Herodotus;  the  sunderbunds  or  mud-islands  of  the  Ganges  have 
been  largely  augmented  during  the  last  two  hundred  years;  and 
many  areas  that  were  laid  down  on  the  charts  of  our  earlier  traders 
as  mud-flats  now  form  fertile  portions  of  the  great  Chinese  plain. 
Vesuvius  has  repeatedly  changed  its  aspects  since  Herculaneum  and 
Pompeii  were  buried  beneath  its  ejections ;  and  there  is  scarcely  an 
active  volcano  that  has  not  materially  added  to  its  bulk  since  the 
commencement  of  the  current  century.  Such  changes  are  incessant, 
and  though  individually  they  may  seem  insignificant,  yet  when 
viewed  in  the  aggregate,  and  continued  from  century  to  century, 
they  assume  a  magnitude  commensurate  with  the  crust  of  the  globe 
itself,  every  portion  of  which  has  repeatedly  suffered  degradation 
and  renovation,  been  repeatedly  spread  beneath  the  waters  as  sedi- 
ment, and  as  repeatedly  reconstructed  into  newer  strata  and  upheaved 
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into  dry  land.  Lnperoeptibly  as  the  raina  and  frosts  may  wear  away 
the  mountain-cliff,  slowly  as  the  river  may  deepen  its  channel, 
gradnaUy  as  the  delta  may  advance  upon  the  estuary,  and  little  by 
little  as  the  volcano  may  pile  up  its  scorisd  and  lava,  yet  after  the 
lapse  of  ages  the  mountain  will  be  worn  down,  the  river-channel 
will  be  eroded  into  a  valley,  the  estuary  converted  into  an  alluvial 
]^ain,  and  the  volcano  rear  its  cold  and  silent  dome  into  the  higher 
atmosphere.  All  that  is  necessary  is  time,  and  this  is  an  element  to 
which  we  can  see  no  limit  in  the  future  any  more  than  we  can 
disoover  a  beginning  to  it  in  the  past." 

In  a  closing  sentence  we  would  note  for  use  in  a  second  edition 
the  following  slips  in  the  scheme  of  vegetable  classification,  which 
have  escaped  the  author.  If  the  terms  employed  were  more  precise, 
the  scheme  would  not  be  less  popular,  and  the  information  would  be 
more  accurate.  Cryptogams  have  no  flowers,  perfect  or  imperfect; 
Waier-UUes  are  generally  placed  among  Dieotyledona  ;  Cycada  ariB  not 
pine-apples;  Palms  and  Tree-ferns  have  true  woody  tissue  in  their 
tfaracture ;  Ferns  are  as  true  ''  spore-growths "  as  club-mosses,  and 
firerworts  ore  more  "  leaf-growths  "  than  horse-tails. 


n. — Tbm  Qeolooy  and  Soenebt  of  the  Nobth  op  SooTLAim; 

BEING  Two  LeCTUBES  GIVEN  AT  THE  PHILOSOPHICAL  INSTITUTION, 

Edinbubgh,    with   Notes   and   Appendix.      By   Pbop.    Jxmbs 
NicoL,  F.R.S.E.,  ETC.     Edinburgh,  1866,  pp  96. 

rQ  first  of  these  lectures,  and  the  appendix,  are  devoted  to  an 
exposition  of  Prof.  Nicors  views  regarding  the  structure  of  the 
highly  altered  rocks  of  the  north  of  Scotland,  and  the  second  to  a 
description  of  the  newer  strata  found  north  of  the  Grampians.  It  is 
icarcely  possible  to  popularise  a  subject  which  depends  for  its  eluci- 
dation on  the  minutest  details  of  sections  and  rock  characters.  It 
ipeaks  greatly  to  the  credit  of  the  members  of  the  Edinburgh  Philo- 
sophical Institution,  that  for  two  nights  they  listened  to  the  learned 
Professor.  It  is  true  the  flights  of  fancy  with  which  the  lecturer 
winds  up  his  account  of  some  interesting  section,  or  remarkable 
natural  phenomenon,  must  have  given  a  fresh  starting  point  to  kis 
audience,  as  when  he  asks,  "  Is  not  the  thought  of  the  nation — its 
intellectual  life — ^bom  of  the  soil,  fed  and  nourished  by  the  land  in 
which  we  live?  Is  not  the  free  exuberant  poetry  of  Bums  the 
genuine  product  of  the  banks  and  braes  of  bonny  Doon  ?  Does  not 
5ie  romantic  chivalry  of  Scott  ever  reflect  Tweed's  silver  streams, 
and  Yarrow's  dowie  dens?"  or,  after  describing  the  deposition  of 
the  Lewis  hills  on  the  "  low  gmeiss  platform,"  he  says,  "  When  we 
try  to  fathom  the  innumerable  ages  involved  in  these  two  steps 
in  the  history  of  the  earth — and  they  are  only  two — the  mind  feels 
crashed  with  the  interminable  lapse  of  time,  and  is  glad  to  seek 
repose  in  the  view  of  the  quiet  ocean,  with  a  few  ships  peacefully 
floating  on  its  bosom." 
The  reader  will  find  in  the  two  lectures  a  connected  re%wR%i  olv 

▼OL.  JI7.— jro.  xxr/.  V*l 
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what  Prof.  Nicol  has  done  for  the  geology  of  the  north  of  SoOtknd. 
As  we  have  never  been  in  Glen  Torridon,  or  seen  the  beauties  of  the 
Gair  looh,  we  are  unable  to  judge  of  the  aocuracy  of  the  author's 
sections,  and  oonsequentlj  of  the  position  he  takes  in  opposition  to 
the  views  of  the  officers  of  the  Survey.  •  In  other  matters  he  is  at 
variance  with  generally  received  opinions ;  as,  for  instance,  in  regard 
to  the  age  of  the  Bed  Sandstone  beds  at  Elgin,  which  contain  the 
remains  of  the  Staganolepia,  the  origin  of  the  pi^allel  roads  ofQlBaTCj, 
and  the  nature  of  the  agency  which  produced  the  Boulder-olay. 


Geolooioal  Sooikty  of  London. — ^I.  February  21, 1866.— Wning- 
ton  W.  Smyth,  Esq.,  President,  in  the  chair.  The  following  com- 
tnunications  were  read : — 1.  '<0n  the  Tertiary  Mollusca  of  Jamaioa.'* 
By  B.  J.  Lechmere  Guppy,  Esq.  Communicated  by  Henry  Wood- 
ward, Esq.,  F.G.S. 

In  1862  Mr.  Lucas  Barrett  deposited  in  the  British  Museum  a 
collection  of  Miocene  fossils,  from  Jam^dca ;  and  the  author  having 
described  the  nature  of  the  beds  whence  the  fossils  were  obtained, 
remarked  on  the  extended  development  of  the  Miocene  formation 
of  the  Caribbean  area.  From  his  examination  of  the  fossils,  he  was 
able  to  confirm  many  of  the  conclusions  arrived  at  by  Mr.  Carrick 
Moore,  from  his  investigation  of  the  San  Domingo  fossils,  and  by 
Dr.  Duncan's  and  Prof.  Bupert  Jones's  investigation  of  the  Corals 
and  Foraminifera  of  the  West  Indian  Miocene  deposits. 

The  author  considered  that  the  Middle  Tertiaiy  beds  of  San 
Domingo,  Cuba,  Cumana,  and  the  Caroni  series  in  Tnnidad,  together 
with  the  Miocene  deposits  of  Jamaica,  represent  the  upper  or  latter 
part  of  the  West  Indian  Miocene;  while  the  chert  formation  of 
Antigua,  the  Anguilla  beds,  and  the  beds  exposed  at  San  Fernando 
in  Trinidad,  belong  to  the  lower  and  older  part  of  the  same 
formation. 

Beference  was  then  made  to  the  distinguishing  features  and  cha- 
racteristic fossils  of  the  beds  exposed  in  the  several  localities  named ; 
and  in  endeavouring  to  correlate  the  beds  in  the  different  islands, 
the  terms  Upper  and  Lower  Miocene  were  used  merely  as  marking 
what  seems  to  be  their  relative  antiquity.  Out  of  sixty-one  species 
enumerated  in  this  communication,  thirty-four  have  been  foimd  to 
be  common  to  Jamaica  and  San  Domingo,  and  fourteen  to  Jamaica 
and  Cumana.  Thirteen  species  are  ascertained  to  be  still  living, 
some  of  which  have  been  found  in  the  Miocene  of  Europe  and  other 
localities.  Several  of  the  extinct  species  exhibit  strong  eastern 
affinities ;  but  there  is  also  a  resemblance  between  a  part  of  the 
fauna  and  that  now  existing  in  the  West  Indies;  and  a  certain 
number  of  the  species  are  allied  to  European  early  and  middle 
Tertiary  forms.    The  feuma  as  a  whole  is  more  nearly  related  to 
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ihat  of  Bordeaux,  Daz,  and  Malta,  than  to  that  of  the  American 
Miocene  depofidts. 

2.  ''On  Tertiary  Echinoderms  £rom  the  West  Indies."  By 
&  J.  Lechmere  Gappy,  Esq.  Communicated  by  H.  M.  Jenkins, 
Esq.,  F.G.S. 

The  Corals,  Shells,  and  Foraminifera  of  the  West  Indian  Miocene 
haying  been  more  or  less  completely  described,  the  author  now 
hrooght  under  notice  the  Echinoderms  belonging  to  the  same  fauna, 
wbick  have  been  found  in  Anguilla  and  Trinidad  associated  with 
shells  determined  to  be  of  Miocene  age.  The  species  sufficiently 
well  preserved  for  determination  are  nine  in  nimiber,  of  which  two 
are  found  in  the  Maltese  beds;  three  others,  which  are  new,  are 
closely  allied  to  species  found  in  the  same  locality.  Three  out  of 
the  nine  are  still  liying  in  the  West  Indian  Seas ;  but  these  are  rare 
in  the  fossil  state. 

8.  "  On  Tertiary  Brachiopoda  from  Trinidad."  By  E.  J.  Lech- 
mere Ouppy,  Esq.     Communicated  by  H.  M.  Jenkins,  Esq.,  F.G.8. 

The  beds  whence  these  Brachiopoda  were  derived  have  already 
been  motioned  in  the  previous  papers.  Their  organic  remains 
have  led  to  the  belief  that  they  belong  to  a  lower  horizon  in  the 
Miocene  series  than  the  beds  of  Jamaica,  Cumana,  and  San  Domingo. 
Hie  Brachiopoda,  which  consist  of  three  species  of  Terehraiula,  can 
hardly  be  considered  to  throw  much  new  light  upon  the  question, 
as  they  seem  to  be  suggestive  of  Cretaceous  affinities.  As  it  had 
been  suggested  that  the  fossils  in  question  might  bo  derived  from 
older  beds,  the  reasons  which  have  led  the  author  to  an  opposite 
opinion  were  stated ;  and  it  was  remarked,  in  conclusion,  that  they 
do  not  resemble  those  of  Malta. 

4.  '*  On  the  affinities  of  Platysomua,  and  allied  genera."  By  John 
Young,  M.D.,  F.G.S. 

The  author  described  in  detail  the  anatomy  of  Platysomtb  par^ 
nHus,  Ag.,  and  two  new  genera,  Amphicentrum  and  Mesolepts,  all 
ftom  the  North  Staflfordshire  Coal-field ;  and,  after  discussing  their 
relations  to  other  ganoids  and  to  the  TeUostety  proposed  their 
inclusion,  with  the  Pycnodonts  and  EurynotuSy  in  a  distinct  sub-order 
of  Ganoids. 
Sub-orders  I.  Amiada,  U.  Lepidostetday  III.  Croaaopterygidaj  TV,  Chon- 

droateida,  V.  Acanthodiday  have  already  been  described  by  Prof. 

Huxley ;    and  the  author  now  gave  diagnoses  of  Sub-order  VI. 

Lepidopleurida   (not  equivalent  to  Fleurolepida  of  Quenstedt), 

including  the  following  families  : — 

1.  Platysomtda,    Teeth  uniserial,  conical,  sharp ;  palate  eden- 

tulous.    Platy80mii8y  Ag.,  partim, 

2.  Amphtcentridce.     Dorsal  and  ventral  margins  sharply  angu- 

lated ;  teeth  in  the  form  of  tuberculated  plates  on  maxillary, 
mandibular,  and  palato-vomerine  bones;  premaxilla  and 
"  premandibula  "  edentulous.     Amphicentrumy  n.  g. 

3.  Eurysomida,     Teeth  in  the  form  of  blunted  cones  on  a 

peduncle,  with  a  constricted  neck.  Euryaomua^^Platysommy 
Ag.,  partim. 
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4.  MesoUpida.   Teeth  similar  to  those  of  Ewrysomiu,    MeBoUpU, 

n.  g.,  EurynotuSf  Ag. 

5.  Pyenodontida.    Teeth  oval  or  hemispherical,  or,  if  elongate, 

blunted  cones.  Pycnodonts  of  authors  (except  the  Labroid 
forms  of  Cocchi). 

Platysamua  ranges  from  the  Carboniferous  to  the  Permian,  one 
species,  P.  stricUuSf  being  common  to  both,  as  well  as  to  England 
and  Germany.  Eurysomus  is  Permian  only;  the  true  Pycnodonts 
exclusively  Mesozoic.  The  remaining  families  are  Carboniferons, 
while  the  first  three  disprove  the  generalization  as  to  the  non- 
existence of  apodal  fish  before  the  Chalk. 

5.  **  Note  on  the  Scales  of  Ekkodua,  Owen."  By  John  Toung, 
M.D.,  F.G.S. 

Attention  was  drawn  to  the  fact  that,  on  a  slab  in  the  collection 
of  the  Royal  Society  at  Edinburgh,  the  characteristic  Bhizodua  teeth 
occur  along  with  thick  bony  scales,  whose  exposed  area  is  orna- 
mented with  coarse  tubercles,  usually  irregularly  disposed,  while 
the  overlapped  anterior  area  is  concentrically  striated.  These  cha- 
racters confirm  the  generic  distinctness  of  BhizoduB  fronufloZopI^- 
ehius,  whose  smooth  anterior  and  rugose  free  surfaces  contraat  with 
those  described. 

The  following  donations  to  the  Society's  Museum  were  exhibited : 
— Tertiary  Echinoilerms  from  Trinidad  and  AnguiUa ;  presented  by 
R.  J.  L.  Guppy,  Esq.  Specimens  of  siliceous  incrustations  from  the 
Hot  Springs  of  New  Zealand ;  presented  by  Miss  Kinder.  Proto- 
grapbs  of  the  Hot  Springs  of  New  Zealand;  presented  by  the 
Rev.  J.  Kinder. 

n.  March  7,  1866.— Warington  W.  Smyth,  Esq.,  President,  .in 
the  chair.  The  following  communications  were  read : — 1.  "  Docu- 
ments relating  to  the  formation  of  a  new  island  in  the  neighbourhood 
of  the  Kameni  Islands."  By  St.  Vincent  Lloyd,  Esq.,  H.M.  Consul 
at  Syra,  A.  Delenda,  Esq.,  Consular  Agent  at  Santorino,  and  M. 
Decigala.  Communicated  by  the  Secretary  of  State  for  Foreign 
Affairs. 

In  these  documents  it  was  stated,  that  on  or  about  February  1st, 
the  sea  in  the  neighbourhood  of  the  Kameni  Islands,  in  the  centre 
of  the  crater  forming  the  harbour  of  Santorino,  began  to  show  signs 
of  volcanic  action,  and  that  the  result  has  been  the  formation  of  a 
new  island,  which  has  since  become  nearly  joined  to  the  south  of  the 
island  Nea  Kameni.  Details  of  ttie  volcanic  phenomena  observed 
up  to  February  7th  were  given  in  the  letters  from  Messrs.  Lloyd 
and  Delenda ;  and,  in  the  impression  of  "  La  Gr^ce  "  newspaper  of 
February  15th,  M.  Decigala  gaye  an  account  of  the  further  progress 
of  the  upheaval  and  increase  of  the  new  island,  which  he  had  named 
"  George  the  First." 

2.  "On  the  Carboniferous  ^^Me  (Devonian  Rocks)  of  North 
Devon  and  South  Ireland."  By  J.  Beete  Jukes,  Esq.,  M.A.« 
F.R.S.,  F.G.S. 

Mr.  Jukea  gave  a  sketch  of  the  g^loglcal  structure  of  the  aonth- 
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west  of  Ireland,  tracing  the  Old  Bed  Sandstone  and  CarboniferooB 
Limestone  irom.  Wexford  through  Waterford  into  Cork,  and  show- 
ing that  some  thin  beds  of  black  shale,  which  intervened  between 
thoee  groups  on  the  east,  expanded  westward  tmtil  they  acquired  a 
thickness  of  two  or  three  thousand  feet.  The  group  then  received 
Sir  R  I.  Griffith's  appellation  of  Carboniferous  Slate.  The  Old  Bed 
Sandstone  similarly  expanded  to  the  west,  from  a  thickness  of  a  few 
hundred  feet  in  Wexford  to  one  of  several  thousand  feet  in  North 
Cork.  Slaty  cleavage,  which  shows  itself  in  both  these  groups  on 
the  east^  becomes  more  marked  on  the  west,  until  they  might  both 
be  spoken  of  as  clay-slate  formations. 

West  of  Cork  Harbour  the  Carboniferous  Slate  is  covered  in  one 
or  two  places  by  patches  of  black  slate,  which  Mr.  Jukes  believes 
to  be  the  lower  part  of  the  Irish  Coal-measures,  resting  conformably 
im  the  Carboniferous  Slate,  with  no  very  definite  boundary  between 
tiie  two,  as  in  North  Devon.  He  believes,  accordingly,  tiiat  as  the 
Carboniferous  Slate  expands  towards  the  west,  the  Limestone  dies 
tway  from  below  upwards,  and  that  the  beds  which  are  the  base  of 
the  Limestone  at  Ballea,  a  few  miles  west  of  Cork  Harbour,  are  on 
ilie  sanfe  horizon  as  the  Upper  Limestone  beds  of  Waterford,  even 
these  uppermost  beds  disappearing  a  little  further  west.  He,  there- 
fore, looks  on  the  Carboniferous  Slate,  especially  in  its  upper  part, 
as  being  contemporaneous  with  the  Carboniferous  Limestone.  He 
believes  that  there  is  a  regular  consecutive  series  from  the  Old  Bed 
Sandstone  into  the  Coal-measures,  through  the  carboniferous  Lime- 
atone  in  one  area,  and  through  the  Carboniferous  Slate  in  the  other. 

In  North  Devon  the  author  considered  the  dark  slates  and  sand- 
stones, which  strike  from  Baggy  Point  and  Croydo  Bay  by  Marwood 
and  Barnstaple  to  Dulverton,  identical  with  parts  of  the  Carboni- 
ferous Slate  of  Ireland ;  and  red  and  variegated  sandstones  eind  slates, 
rising  out  to  the  northward  from  underneath  the  grey  series,  identi- 
cal in  character  with  the  Irish  Old  Red  Sandstone.  On  a  recent 
▼isit,  however,  to  the  north  coast  at  Lynton,  Ilfracombe,  and  Morte- 
hoe,  he  found  that  those  beds  also  were  identical  in  character  with 
parts  of.  the  Carboniferous  Slate,  and  contained  some  of  the  same 
fossils  as  are  found  in  Ireland  and  in  the  Barnstaple  district,  each 
district  having  fossils  not  found  in  the  others. 

These  beds,  in  the  absence  of  any  reason  to  suspect  the  contrary, 
would  be  judged  to  pass  under  the  Old  Red  Sandstone.  Relying, 
however,  on  the  conclusions  formed  in  Ireland,  Mr.  Jukes  believes 
tliat  the  central  band  of  Old  Red  Sandstone  must  be  cut  off  towards 
the  north  by  a  great  longitudinal  fault,  with  a  downtlirow  to  the 
north  of  some  4000  feet.  Mr.  Jukes  pointed  out  that  this  hypo- 
thesis would  do  away  with  the  necessity  of  asssigning  the  enormous 
thickness  to  the  North  Devon  rocks  which  the  ordinary  hypothesis 
requires. 

After  discussing  in  general  terms  the  objections  that  may  be 
urged  against  the  hypothesis,  especially  the  palseontological  ones, 
he  ventured  to  propose  that  geologists  should  no  longer  include  the 
Old  Bed  Sandstone  among  the  Devonian  beds,  but  con^nc^  \k<&  X^rok 
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Devonian  to  beds  containing  undoubted  marine  fosailB,  lying  1 
tween  the  top  of  the  Old  B^  Sandstone  and  the  base  of  the  Goi 
measures.  Taking  their  wide  range  over  the  world  into  account, 
would  even  regard  the  Devonian  rooks  and  fossils  as  the  bk 
general  type  of  that  portion  of  our  series,  and  consider  the  Cart 
niferous  Limestone  of  the  British  Islands  and  Belgium  as  the  Im 
and  exceptional  peculiarity. 

The  following  specimens  were  exhibited : — Pterygotus,  Styhmm 
Eurypterus,  and  Cephalaspis,  from  the  Old  Bed  Sandstone  of  Forfi 
shire ;  exhibited  by  James  Powrie,  Esq.,  F.G.S.  Encrimm  mam 
formia,  from  the  Muschelkalk,  Saxony ;  exhibited  by  £.  Charleifwori 
Esq.,  F.G.S.  Mineral  oils  and  rocks  associated  with  them  £rc 
Pisa ;  presented  by  St.  John  Fairman,  Esq.  Specimens  of  '  Woo 
wardite/  a  new  mineral  from  Cornwall ;  exhibited  by  Bernard  ] 
Woodward,  Esq.  A  miscellaneous  collection  of  rocks;  present 
by  W.  T.  Black,  Esq. 

LivisBPOOL  Geolooioal  Society. — ^March  13th,  1866.  H.  Doc 
worth,  Esq.,  F.G.S.,  F.L.S.,  the  President,  in  the  chair.  Mie  fi 
lowing  papers  were  read : — ''The  Mineralogical  Characters  of  Kocki 
by  Mr.  F.  P.  Marratt  "  The  Geology  of  the  neighbourhood  of  I 
David's,  Pembrokeshire,"  by  Mr.  B.  A.  Eskrigge,  F.G.S.  "T 
Coal-fields  of  Flintshire  and  Denbighshire,"  by  Mr.  Edward  Nizc 
Mining  Engineer. 

The  latter  communication  was  elucidated  by  a  section  of  the  Ca 
measures  of  the  district  around  Mold.  The  author  expressed  I 
opinion  that  the  Coal-seams  of  North  Wales  were  continued  imd 
the  New  Bed  Sandstone  of  Cheshire,  and  that  the  time  is  not  i 
distant  when  means  would  be  adopted  to  prove  the  fact.  So  far 
the  Coal-seams  could  at  present  be  correlated  with  those  of  Lane 
•hire,  the  beds  worked  in  North  Wales  appear  to  represent  t 
central  portion  of  the  middle  productive  measures.  The  upper  a 
lower  part  of  the  series  are  not  clearly  developed,  thou^  it 
probable  that  the  whole  Coal-series  occur  in  the  neighbourhood 
Mold,  and  along  the  border  of  the  river  Dee.  The  Main  Coal 
considered  to  represent  the  Wigan,  nine-feet ;  but  there  is  no  b 
worked  so  low  as  the  Arley  Mine  of  Lancashire.  Beference  w 
also  made  to  the  oil-producing  cannel  and  associated  shale  at  Lee 
wood.  Coed  Salon,  and  Coppa  Collieries,  where  over  one  thousai 
retorts  have  been  erected,  showing  the  importance  and  wealth  of  t 
district. 

Mr.  T.  J.  Moore  exhibited  a  fine  series  of  the  bones  of  the  Doc 
from  the  Mauritius,  collected  and  presented  to  the  Liverpool  Musen 
by  Mr.  Henry  P.  Higginson. — G.  H.  M. 

Dudley  Geological  Society. — On  Friday,  March  9th,  a  Convi 

sazione  and  Exhibition  of  objects  of  scientific  interest  was  held 

the  society's  rooms,  Dudley,  under  the  presidency  of  Mr.  F.  Smii 

M.A.     There  was  a  large  attendance  of  members,  and  an  extensi 

collection  of  microscopes,  microscopic  objects,   including  8ev« 
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thousand  seotions  of  igneoas  rooks ;  Aneell's  difl^ometer ;  models 

of  coke  ovens,  maohinery,  etc,  rovolving  stereosoopes ;  Silurian, 

Oaiboniferons,  and  Drift  foesilB  from  the  ^strict,  in  addition  to  the 

laige  colleotion  in  the  society's  museum;   mining  and  soientiflo 

diagrams;  photogn^hs  of  leading  members  at  recent  meeting  of 

British  Association. — ^Mr.  David  Forbes,  F.R.S.,  delivered  an  address 

"On  the  Igneous  Bocks  of  South  Staffordshire,"  in  which  he  stated 

tihat  he  believed  all  the  igneous  rocks  of  the  district  belong  to  the 

same  class,  and  that  they  were  erupted  at  a  later  period  than  the 

Cbrboniferous    age.      Altogether   a   very  agreeable   evening  was 

spent 

Bath  Literabt  and  Philosophioal  Institution. — ^A  Meet- 
ing of  the  Members  of  this  Association  was  held  on  Friday 
evening,  January  12th,  the  P^resident,  the  Bev.  Prebendaiy 
Soarth,  in  the  chair.  Mr.  W.  Boyd  Dawkins,  M.A.  (Oxen), 
F.O.S.,  of  London,  read  a  paper  on  ''Bone  Caverns  and  Biver 
Deposits." 

in  the  course  of  the  making  oi  the  Qreat  Western  Bailway 
tbat  winds  along  the  banks  of  the  Avon  Valley,  many  gravel 
beds  were  intersected,  and  a  large  quantity  of  remains  found  pre- 
lerred  in  them.  Those  in  the  cutting  at  Newton  St  Loe  prove 
to  belong  to  the  elephant  and  horse.  In  the  cutting  at  Frediford 
StatioD,  oesides  these  two  animals,  the  great  musk-sheep  had  been 
found  by  Mr.  Mooro,  F.G.S.,  the  reindeer  by  the  Biev.  H.  H. 
Winwood,  and  the  bison  by  himself.  He  stated  that  both  the 
gravel  and  the  included  remains  at  Freshford  appeared  to  have 
been  deposited  under  conditions,  to  a  certain  extent,  arctic;  that 
the  Avon  in  those  days  was  heavily  burdened  with  ice,  and, 
perhaps,  frost-bound  for  the  greater  part  of  the  year;  and  that 
the  pebbles  of  unequal  size,  some  angular,  some  waterwom,  and' 
none  sorted,  as  in  the  rivers  of  Britain  now,  were  then  embedded 
m  gronnd-ice,  and  floated  down  till  the  miniature  bergs  melted^ 
and  their  burden  of  pebbles,  sand,  and  brick-earth  was  deposited. 
Hie  gravel-pit  at  Locksbrook,  near  Bath,  has  added  three  more 
animals  to  the  list  of  those  from  the  ancient  deposits  of  the  Avon. 
The  Bev.  H.  H.  Winwood,  to  whom  Natural  History  owes  so  much 
in  Bath,  has  obtained  from  it,  remains  that  belong  to  the  lion, 
Irish  elk,  and  the  tichorhinc  rhinoceros.  Mr.  Dawkins  then  re- 
ferred to  the  exploration  of  the  Wookey  Hole  Cavern  by  Mr. 
Ayshford  Sanford  and  himself,  an  account  of  which  is  printed  in  the 
eighteenth  Quarterly  Journal  of  the  Geological  Society  of  London. 
The  list  of  the  animals  obtained  from  it  comprises  the  cave-hyaena, 
cave-lion,  and  cave-bear,  the  brown  bear,  the  wolf,  fox,  mammoth, 
two  species  of  extinct  rhinoceros,  horse,  urus,  Irish  elk,  red  deer, 
reindeer,  and,  last  of  all,  man.  The  rude  flint  implements,  and  the 
foagments  of  calcined  bone — the  relics  of  his  fires — underneath  the 
old  floors  of  the  cave,  prove  that  he  co-existed  with  the  other 
animals  found  in  the  cave.  The  whole  number  of  animals  living 
in  Britain  during  Pleistocene  times  consist  of  fifty -three  «^^\!^\  Q»i 
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■  these  all  but  seYenteen  are  proved  by  their  rexoainB  to  hare  inhabited 
Somerset,  viz : — ^man,  the  oave-lion,  the  cave-paniher,  the  wild  cat^ 
the  oave-hyssna,  the  wolf,  the  fox,  the  glutton,  the  marten  oat,  the 
otter,  the  badger,  the  oave-bear,  two  species  of  bat,  the  biaon,  the 
nros,  the  reindeer,  the  red  deer,  the  roedeer,  the  mnsk-aheep,  the 
Irish  elk,  the  wild  boar,  the  horse,  two  species  of  rhinooeros,  two 
species  of  elephant,  the  water-rat,  ihe  haie,  the  rabbit,  the  marmot, 
and  the  extinct  hippopotamus. 


ON    THE    DISCOYEBY    OF    A    BED    OF    DEVONIAN    CORALS    AT 

WITHYCOMBE,  WEST  SOMEESET. 

To  the  Editor  of  the  Geolooioal  Maoazqtb. 

Sib, — There  is  a  band  of  Limestone,  mentioned  by  Sir  H.  de  la 
Beche,  in  his  Qeological  Beport  on  Cornwall,  Devon,  and  West 
Somerset,  which  is  traceable  at  intervals  from  Ilfracombe  to  Withy- 
combe,  the  intervening  localities  being  Combe  Martin,  Simonsbath, 
Cutoombe,  Duxborough,  and  Treborough,  and  to  quote  his  words, 
"  if  we  be  right  in  referring  the  Limestone  of  the  Quantocks  to  the 
same  band,  it  is  carried  round  by  Doddington,  Asholt,  and  Cothel- 
stone  Park,  the  connection  being  concealed  by  the  Bed  Sandstone 
series,  the  Lias,  and  the  Sea." 

The  existence  of  Coral-beds  in  the  portion  of  this  Limestone  band 
exposed  in  the  Quantocks  has  been  ascertained  by  Mr.  J.  D.  Pring, 
of  Taunton,  and  the  only  genera  and  species  that  I  at  present  know 
to  have  been  found  in  them — ^though  doubtless  there  are  many 
others — are  the  following :  viz.,  Alveolites  suborhicularis,  Favosiiea 
polymorpha  (cervicomis,  M.  Edwards),  Favosites  reticulata,  HeUophyl- 
lum  HMi  (f),  EndophyUum  ahditumy  and  an  Acervtdaria,  Of  these 
species,  specimens,  presented  by  Mr.  Pring,  are  to  be  seen  in  the 
Museum,  at  Taunton,  and  in  the  Collection  of  the  Qeological  Sodeiy, 
at  Somerset  House. 

In  the  spring  of  1860  I  was  so  fortunate  as  to  discover  that  a 
Coral-bed  existed  in  the  Withycombe  portion  of  this  Limestone 
band,  partially  exposed  in  the  fields  above  Sandhill  Farm.  I  was 
very  much  interested  in  the  discovery,  as  I  had  never  expected  to 
meet  with  Fossils  in  the  Devonian  Bocks  of  the  neighbourhood,  and 
from  this  time,  till  I[lefb  the  district  in  1863, 1  made  occasional  visits 
to  the  spot,  and  searched  every  part  of  the  bed,  which  is  exposed 
over  a  very  small  area,  repeatedly  and  thoroughly,  and  suooeeded  in 
collecting  a  great  number  of  specimens.  These  I  have  named  chiefly 
by  means  of  polished  sections,  and  the  following  is  a  list  of  their 
genera  and  species. 
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LUl  of  Carcds  from   WUkyeamb^. 

yt^  Tory  WMnmon ;  e^  eomiMai ;  r.,  ni«. 


1.  Hmntdla  trntiqum^  e. 

2.  Sir9matop9r€  comimbriea^  c 
8.  Fkwontn  etrvieomiM^  tc 

4.  Fmvotitet  rttieuUta^  tc. 
6.  AhealiUM  ntborhiadarU^  c. 

6.  Ah9oUt$$  (tpeciei  ?),  e. 

7.  Syrimgopora  (nndwcribed),  r. 


8.  Ampltsui  {Urimmu  ?),  r. 

9.  OyathtphyUmm  {DmKMmtfm})^  r. 

10.  Cpaihophylium  j^WImmmm,  tc 

11.  C^ath^hyUtim  emtfntoittmf  to. 

12.  HeUopkyUwn  Hatti,  e. 

13.  JSitdopkylhm  MhdUum,  r, 

14*    (^U^^Uum  MfMH/MMIN,  TO. 


The  Withyoombe  Corals  are  of  various  colours,  red,  yellow,  grey, 
and  black,  and  are  usually  more  or  less  impregnated  with  iron.  Red 
and  yellow  specimens  are  the  commonest,  and  the  latter  generally 
show  the  structure  best,  which  is  also  the  case  with  the  Carboniferous 
Corals  of  Clifton. 

With  reference  to  the  shales  which  occur  in  the  Withyoombe 
Limestone,  I  may  mention  that  Spirifers  are  common  in  the  quarry 
referred  to  above,  and  in  another,  on  the  left  side  of  the  valley  which 
leads  from  Withyoombe  to  Dumbledear,  are  to  be  found  examples  of 
Tere&radila,  Spiriferj  joints  of  Encrinite-stems,  and  a  large  species  of 
(kcuUcBa,  but  no  trace  of  the  Corals  of  Stmdhill  Farm.  In  the 
Limestone  of  this  quarry  there  are  cavities  containing  a  substance 
Hke  decomposed  manganese. 

I  also  discovered,  in  a  field  upon  the  same  farm  (Sandhill),  a  por- 
tion of  the  conglomerate  band,  which  a  reference  to  the  Map  of  the 
(Geological  Survey  will  show  to  be  frequently  observable  in  the  NeW 
Red  Sandstone  of  the  district.  It  is  visible  for  a  few  yards  as  an 
artificial  section  of  no  great  depth,  below  the  surface  of  the  ground 
that  has  been  worked  for  farm  purposes.  The  conglomerate  at  this 
point  abounds  in  Carboniferous  Corals,  amongst  which  I  have  ob- 
served Syringopora  (ramulosaf),  a  ZaphrentiSy  lAthostrotian  Mariinif 
and  a  Cyathophyllum ;  also  other  characteristic  Mountain  Limestone 
Fossils.  It  is  singular  that  Devonian  and  Carboniferous  Corals 
should  be  found  in  such  close  propinquity.  Previous  to  my  ascer- 
taining the  occurrence  of  the  conglomerate  at  this  spot,  I  had  jound 
a  specimen  of  a  Carboniferous  Syringoporay  in  a  cart-track,  beside 
some  Devonian  Corals,  and  was  much  puzzled,  on  learning  that  it 
belonged  to  a  distinct  formation,  how  to  account  for  its  presence  in 
such  a  locality  ;  but  on  the  bed  being  pointed  out  to  me,  tiie  mystery 
was  explained. — Yours  truly. 

Spencer  Geobge  Peboeval. 
Sbtbbn  House,  Henburt,  Bristol. 


THE   LOWER  NEW  RED  SANDSTONES  OF   CENTRAL  YORKSHIRE. 
To  the  Editor  of  the  Geological  Magazine. 

Sib, — Perhaps  the  following  notes  on  the  so-called  Lower  New 
Bed  Sandstones,  lying  between  Fountain  Abbey  and  Ripley,  m&'^ 
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be  of  use  in  illnBtration  of  Mr.  Biimey's  interesting  paper  in  the 
February  Number  of  the  Geolooio al  Maoaziks  :  as  they  refer  to  thai 
portion  of  the  district,  in  which,  he  Bays,  Professor  Sedgwick 
''  appears  to  have  lost  sight  of"  the  formation. 

Li  the  quarry  at  Sou^  Stainley,  to  which  reference  is  made,  and 
of  which  the  following  is  a  section,  the  upper  beds  consist  of  flaggy 
Grits,  separated  from  the  more  compact  Grits  below  by  a  bed  of  Bed 
Sandy  (Say,  about  a  foot-in  thickness.  The  dip  is  to  the  N.W.  at 
an  angle  varying  from  3^  to  6^.  , 


.±2 : t 


FlO.  1. — QVABRT  AT  SOTTTK  SXAIXLVT* 

1.  DxiA-graTeL       2.  Flaggy  gfiti.       8.  GUj-bed.       4.  Bad  grit 

About  a  mile  and  a  quarter  due  west  is  a  quarry,  now  diswed,  in 
which  the  beds  as  they  lie,  with  an  inclination  30^  S.,  are  broken 
and  split  at  their  edges,  and  covered  with  a  grav^  of  disintegrated 
Sandstone. 


F10..2.— Ebd  Bank  Quabbt. 
1.  Gravel  2.  Red  grit 

Half  a  mile  to  the  S.W.  of  this  quarry  is  another  at  Kettlespring, 
of  which  the  upper  beds  consist  of  flaggy  Grits,  to  the  thickness  of 
about  5  feet,  lying  upon  the  Bed  Grit,  the  beds  of  which  become 
gradually  harder  as  they  descend.  In  this  quarry,  and  in  the  one  at 
South  Stainley,  and  also  on  the  rock  to  tiie  north  of  Fountain's 
Abbey,  the  face  of  the  rock  is  occasionally  covered  with  Calcareous 
Spar,  indicating  the  forfner  presence  of  overlying  Manganesian 
Limestone.  A  little  above  the  village  of  Shaw  Mills,  in  &e  same 
valley,  is  another  quarry,  in  which  the  strata  dip  to  the  S.W.  at  an 
angle  of  4^^.    There  the  Grit  contains  small  pieces  of  Goal,  evi* 
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deBtlydiiftedwood,aiid  this  pieces  of  eoft  slate.  Upon  the  inolined 
■tnte  TMt  two  beds — an  tipper  one  of  broken  Sandstone,  and  a 
lower  one  of  Yellow  and  Purple  Sands,  bnt  these  are  probably  of 
Qladal  age. 


Tia.  S.— Qdabit  at  Soaw  Hius. 
I.  Soil,     3.  BnAn  HDcUloae.      3.  T«Uaw  uid  pvple  Hmd>.     4.  B«d  grit. 

Near  Foontain's  Hall  a  qnany,  whicli  was  opened  a  few  years 
■go,  exhibits  the  same  flaggy  Grits,  lying  upon  the  rough  Grit,  but 
separated  by  a  thin  sheet  of  Calcareous  Spar.  Interposed  between 
the  beds  of  this  Grit  is  a  coarse  Bed  Sand,  some  portions  of  which 
are  gathered  into  separate  masses,  and  onrioaely  surzonnded  with 
sheets  of  Spar.  A  few  yards  to  the  west  of  this  qoarry  the  Mag- 
uesian  Limestone  rests  uncooformably  npon  the  Grit. 


Fio.  4.— FoLTiT»i«'s  Hall  Quabbt. 

1.  Drift  grsTel.        3.  Flaggj  grib.        3.  Sheet  of  calcareooi ipir.       4.  Sedgril. 

5.  Beduu]d«. 

A  considerable  acquaintance  with  these  and  other  quarries  of  the 
tame  Sandstone  in  t^is  district,  leaves  very  little  doubt  in  my  mind 
that  the  Red  Grit  lies  perfectly  conformable  to  the  lighter-coloured 
and  harder  Grits  below,  and  passes  insensibly  into  them. 

Between  the  Grit  and  the  arenaceous  flags  mentioned  by  Mr. 
Binney,  there  occurs  a  highly  fossiliferous  bed,  of  three  members, 
which  seems  to  csteiid  (o  a  considerable  distance  both  south  and 
west.    The  upper  bed  consists  of  thin  flags,  abouadiu^  m  ^^ta 
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TCOuuis  of  mcainitefl ;  the  second  oonUina  casta  of  vuioiui  braohi- 
opoda,  oflsn  exceedingly  beautiiul,  and  the  loweat  is  a  haid^  impuzs 


)/    RPi-ET 
FlO.  S. — ObOLOOICjU.  SKRCH  MaF,  FBOM  FoUKTAIHe  TO  BiPLBT. 


MirkofOot-cnip 

^"  li.-la?''^'" 

Onto  Mid  Aug*. 

^^^^    {  S.  Bid  ud  whlla  (riti 

^^B        1  S.  Fo»U  bed. 

etc. 

St  ji;:!:^;;^;:^ 
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Limestone,  also  fossiliferoas.  A  quarry  of  this  may  be  seen  at  a 
short  distanoe  from  Fountain's  HaU,  on  the  road  to  Sawley. — ^I  am, 
Sir,  yours  truly. 

J.  8.  TUTB. 

Maskimoton,  Riplbt,  Tobkshibb. 


Ths  Gsolooioal  Subyxy  op  India. — ^India  has  often  been  de- 
scribed as  a  country  of  mystery ;  but  it  is  not  the  fault  of  India  if 
too  little  is  known  here  in  the  west  of  what  she  is  doing.  Her  rail- 
way system  is  something  to  wonder  at,  yet  it  attracts  but  scant 
attention,  except  among  those  who  buy  or  sell  railway  shares.  The 
great  Trigonometrical  Survey  of  India  will  be,  when  completed, 
the  greatest,  the  most  accurate,  and  most  fruitful  in  scientific  results 
of  any  in  the  world.  Another  great  work  is  the  Qeological  Survey, 
oommenced  ten  years  ago,  under  the  direction  of  Dr.  T.  Oldham, 
which,  as  in  the  case  of  our  own  Geological  Survey,  is  dependent 
for  its  progress  on  the  maps  published  by  the  trigonometrical  sur- 
veyors. In  the  ten  years,  however,  an  area  more  than  double  the 
extent  of  Great  Britain,  chiefly  in  Bengal  and  Central  India,  has 
heen  carefully  examined  and  mapped,  with  most  valuable  results. 
The  extent  of  the  Indian  Coal-measures,  and  the  quality  of  the  Coal, 
have  been  ascertained ;  the  best  being  the  Assam  Coal,  which  lies 
near  the  river  Brahmapootra,  convenient  for  transport  by  water, 
when  once  the  mines  shall  be  in  work.  The  quality  is  said  to  be 
equal  to  that  of  the  best  Newcastle  coking  coal.  Another  series  of 
Coal-strata  approaches,  by  one  of  its  extremities,  within  eighty  miles 
of  Calcutta,  and  these  are  described  as  similar  to  the  Upper  Coal- 
measures  of  Europe.  The  fossil  plants  and  reptiles  with  which 
they  abound  are  represented  by  numerous  specimens  preserved  in 
the  Geological  Mufeum  at  Calcutta.  Besides  tliis,  the  relations  of 
all  the  various  strata  to  one  another  over  the  whole  area  of  the 
Survey  have  been  made  out  with  much  advantage  to  palaeontological 
science,  and  with  reconciliation  of  many  apparent  contradictions. 
The  fossils  of  the  Cretaceous  rocks  may  be  instanced  as  evidence  of 
the  knowledge,  skill,  and  labour  bestowed  on  the  survey ;  and  these 
with  specimens  of  the  minerals  hitherto  collected,  are  arranged  in 
the  Museum  above  mentioned,  where  their  value  is  increased  by  a 
good  library,  accessible  to  students.  The  results  of  the  survey 
are  further  made  known  by  the  publication  of  reports  and  memoirs, 
with  maps  and  other  illustrations,  and  by  a  highly  important  work, 
'*  The  Palseontologia  Indica,"  in  which  the  descriptions  are  written 
by  some  of  the  ablest  of  English  naturalists.  "We  may  add  to  this, 
that  the  Topographical  Department  of  the  Indian  Government  is 
making  a  Topographical  Survey,  which  is  to  embrace  the  wholo 
Empire,  and  publishing  the  result  in  a  series  of  maps.  These  maps 
are   remarkable  for  the  fidelity  with  which  the  {eatvne^  oi  ^&i% 
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oonntry  are  -delineated ;  those  of  the  mountain  dirtriot  in  partioolsr 
present  many  interesting  subjects  of  study.  Another  series  of  mqps, 
intended  for  the  use  of  the  Bevenue  Department,  shows  eveaj 
village  and  every  field. — Aihenaum,  Feb.  17. 

PsntoLEUM  AT  Chioago. — ^Tho  sinking  of  an  Artesian  well  at 
Chicago  has  brought  to  light  the  existence  of  oliferous  strata  beneath 
that  enterprising  city.  In  the  first  forty  feet  the  rock  is  Upper 
Silurian,  and  so  charged  with  petroleum  that  it  bums  freely,  and 
100  gallons  of  oil,  which  accumulated  in  the  shaft,  were  pumped 
out.  A  compact  yellowish-white  stone,  200  feet  thick,  but  diowing 
no  trace  of  oil,  was  next  penetrated.  Then  came  200  feet  of  grey 
Limestone,  with  oil  in  thin  seams,  succeeded  by  a  bed  of  shale,  156 
feet  in  thickness,  saturated  with  petroleum,  and  yielding  much  oil 
where  it  rests  on  the  Lower  Silurian.  Below  this  occurs  a  reddish 
Sandstone,  71  feet  thick,  also  containing  oil ;  and  at  a  depth  of  711 
feet  a  stream  of  water  was  tapped,  of  good  quality,  which  delivers 
through  the  3^  inch  bore  500,000  ^Jlons  a  day. — Athenawn,  Feb.  17. 

Nsw  CoBNiSH  HiKSBALS. — ^At  the  meeting  of  the  Chemical  So- 
ciety, on  the  1st  of  March,  Professor  Church  gave  some  further 
particulars  regarding  his  chemical  researches  on  New  and  Bare 
Cornish  Minerals.   The  following  is  an  abstract  of  his  results  ; 

Erinite.  A  minute  fragment  of  this  rare  arseniate  of  copper  has 
been  found  among  some  undoubtedly  Cornish  specimens. 

Marmalite.  This  black  variety  of  blende  occurs  sparingly  in  quarts. 
The  analyses  pointed  to  the  formula  4  Zn  S,  Fe  S,  the  expression  to 
which  the  results  obtained  by  Boussingault  with  specimens  from 
Marmato  have  led. 

Woodwardite,  A  new  basic  sulphate  of  aluminum  and  copper  has 
been  lately  detected.  Prof.  Church  proposes  to  name  it  Woodwardite, 
in  honour  of  the  late  Dr.  S.  P.  Woodward.  It  occurs  in  crusts  of  vary- 
ing thickness,  and  with  a  rippled  surface.  It  is  subtranslucent,  and 
occurs  in  the  form  of  minute  botryoidal  aggregations  of  a  greenish- 
blue  colour.  Its  density  is  about  2.38.  It  dissolves  in  dilute  acids, 
but  is  insoluble  in  water.  Dried  in  vacuo  over  oil  of  vitriol,  Wood- 
wardite gave  on  analysis  constant  results  agreeing  with  the  formula^ 

2  Cu  SO4,  5  Cu  H,  0„  4  Al  H,  0,  +  4  H,  0. 

The  four  outstanding  atoms  of  water  are  driven  off  at  100®  C. 
This  mineral  differs  most  widely  from  Lettsomite,  its  nearest  ally,  by 
containing  twice  as  much  alumina  as  that  species. 

If,  instead  of  using  the  higher  atomic  weights  as  in  the  formula 
given  above,  we  make  use  of  the  older  values  and-  the  mineralogical 
notation,  Woodwardite  may  be  expressed  by  the  formula — 

2  Cu  S,  5  Cu  H,  2  (Al,  8H),  4  H. 

Mines  of  Nova  Scotia. — ^The  Beport  of  the  Chief  Commissioner 
of  Mines  for  the  province  of  Nova  Scotia,  for  1865,  contains  some 
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iBterertiiig  statiBtics  of  the  mineral  produoe  of  that  oonntry.  The 
imoiint  of  gold  upon  which  Royalty  has  been  paid  is,  for  the  year 
ending  30th  September,  24,867  oz.  5  dwt.  22  gr.,  being  an  increase 
of  6123  OE.  0  dwt.  10  gr.  upon  that  obtained  to  the  end  of  the 
preyioos  year,  1864.  The  average  yield  of  gold  per  ton  of  quarts 
•howB  an  increase  over  the  preceding  year  of  about  five  per  cent., 
a  fact  stated  to  confirm  the  prevalent  impression,  that  the  deeper 
mining  is  carried,  the  richer  will  be  the  quartz.  As  explorations  are 
extended  it  becomes  more  obvious  that  the  possibility  of  profitable 
mining  is  not  confined  to  the  isolated  localities  which  constitute  the 
heretofore  proclaimed  gold-districts,  but  it  seems  to  be  almost  certain 
that  the  great  band  of  Metamorphic  rocks  which  extends  along  the 
Atlantio  coast,  the  whole  length  of  the  province,  is  auriferous,  and 
to  Bach  a  degree  as  to  render  gold-mining  highly  remunerative.  The 
general  results  of  Goal-mining  have  been  no  less  satisfactory  than 
tiiose  of  gold-mining,  there  being  thirty  collieries  in  operation, 
which  have  yielded  652,864  tons  of  fuel  during  the  year. — ^H.  B.  W. 

Bbitish  Association. — At  a  meeting  of  the  Council  of  the  Asso- 
ciation, held  at  Burlington  House  on  the  23rd  Februanr,  the  follow- 
ing Lord  and  Gentlemen  were  appointed  Presidents  of  the  Sections  at 
the  Nottingham  meeting.  Section  A,  Mathematical  and  Physical 
Science,  Professor  Wheatstone ;  B,  Chemistry,  Professor  Frankland; 
C,  CJeology,  W.  J.  Hamilton,  Esq. ;  D,  Biology,  Professor  Huxley  ; 
E,  Geography  and  Ethnology,  Sir  Charles  Hamilton ;  F,  Economic 
Science  and  Statistics,  Lord  Belper ;  G,  Mechanics,  James  Nasmy  th, 
Esq. 

New  Greek  Island. — A  new  island  began  to  rise  above  the 
level  of  the  sea  in  the  Bay  of  Thera  (Santorin)  on  February  4th, 
and  in  five  days  attained  a  height  of  from  130  feet  to  150  feet,  with 
a  length  of  upwards  of  350  feet,  and  a  breadth  of  100  feet.  It  is 
mainly  composed  of  a  black  lava,  and  continues  to  increase.  The 
emencence  of  the  island  was  preceded,  on  January  31st,  by  "a  noise 
like  volleys  of  artillery,"  and  on  the  following  day  flames  issued 
from  the  sea,  rising  at  intervals  to  the  height  of  15  feet.  On  Feb- 
ruary 4th  the  eruptions  became  more  violent,  and  the  sea  more  dis- 
turbed, and  the  new  island  was  visible  next  morning.  It  has  been 
visited  by  Dr.  Dekigalla,  an  able  observer,  who  will  record  all  the 
phenomena  connected  with  the  eruption.  Other  islands  situated  in 
the  same  bay  have  risen  from  the  sea  in  historic  periods. — Times, 
February  23,  1866. 

Scientific  Opinion. — Number  one  of  a  new  weekly  periodical  is 
announced  for  April  4th,  entitled  "  Scientific  Opinion."  It  is  intended 
"  to  effect  for  scientific  readers  what  *  Public  Opinion '  has  achieved 
for  those  who  are  interested  in  politics  and  general  literature.  In  its 
pages  will  be  found  extracts  from  the  more  important  articles  published 
in  the  scientific  periodicals  of  England,  the  Continent,  and  America. 
It  will  not  be  devoted  exclusively  to  any  special  branch  of  science^ 
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but  will  give  discriminately-selected  qnotations  from  the  leading 
periodical  publications  on  Agricaltnre,  Archsdology,  ABtronomy, 
Botany,  Chemistry,  Ethnology,  Oeography,  Geology,  Palnontology, 
Medicine,  Mechanics,  Meteorology,  Mining,  and  Mineralogy,  Micro- 
soopy.  Photography,  Physics,  Zoology,  and  Comparative  Asiaiomy. 
Nor  shall  technical  science  alone  receive  consideration,  but  selections 
will  be  made  from  such  essays  in  the  'Magazines,'  Popular 
Science  Journals,  and  '  Beviews,'  as  may  appear  to  the  Editors  to 
be  of  interest  or  importance."  Living,  as  we  do,  in  an  age  of 
scientific  discoveries,  when  few  men  can  grasp  even  the  literature  of 
any  single  science,  but,  at  the  same  time,  when  every  well-informed 
gentleman  is  expected  to  be  acquainted  with  all  the  leading  questions 
of  the  day,  we  see  no  other  method  except  to  obtain  such  a  Journal 
as  the  above,  which  might  also  give  a  well-digested  resume  of  scien- 
tific progress  from  week  to  week,  or  if  that  be  too  often,  let  it  be 
monthly  ;  only,  when  done,  let  it  be  well  done. 

North  London  Naturalists'  Club. — ^We  are  glad  to  see  the  an- 
nouncement of  the  formation  of  a  Field-Club  in  the  North  of  London, 
and  we  heartily  wish  it  all  success.  It  is,  we  believe,  the  only  dub 
in  the  neighbourhood  of  London  devoted  to  the  study  of  Natoial 
History. 


We  have  to  record  the  death  of  Dr.  Whewell,  on  Tuesday,  the 
6th  March,  from  injuries  occasioned  by  a  fall  from  his  horse  some 
days  previous.  The  Rev.  William  Whewell,  M.A.,  D.D.,  F.R.S., 
F.G.S.,  Hon.  Mem.  R.LA.,  etc..  Master  of  Trinity  College,  and 
Professor  of  Casuistry  in  the  University  of  Cambridge,  was  bom 
of  humble  parentage,  at  Lancaster,  in  1794  (or  1795).  His  writings 
have  been  both  numerous  and  important,  amongst  which  are,  "A 
History  of  the  Inductive  Sciences,"  "  The  Philosophy  of  the  Induc- 
tive Sciences,"  "  Novum  Organon  Renovatum,"  "  The  Philosophy  of 
Discovery,"  "  The  Bridgewater  Treatise  on  Astronomy,"  "  Li£ca- 
tions  of  the  Creator,"  etc.,  as  well  as  works  on  Moral,  Mathematical, 
and  Architectural  subjects.  He  contributed  papers  to  the  Royal, 
Geological,  and  Cambridge  Philosophical  Societies.  In  1837  he"  was 
elected  President  of  the  Geological  Society  of  London,  and  delivered 
Addresses  at  the  Anniversary  Meetings  in  1838  and  1839.  He  was 
President  of  the  British  Association  at  the  meeting  at  Plymouth  in 
1841 ;  he  also  delivered  an  Address  when  acting  as  Secretary  to  the 
meeting  at  Cambridge  in  1833.  Until  the  day  of  the  accident 
which  proved  fatal  to  him.  Dr.  Whewell  retained  possession  of  all 
his  intellectual  powers  unimpaired,  although  upwards  of  70  yean 
of  age. 

Col.  T.  S.  HicNEKEN,  F.G.S.,  who  has  contributed  largely  to  our 
knowledge  of  the  Geology  of  San  Domingo,  is  reported  as  deceased. 
The  results  of  his  observations  are  published  in  the  Geological 
Society's  Journal  for  186Q  and  1853. 
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I. — On  the  Obigin  of  Valleys. 
By  G.  Poulett  Scbopb,  Esq.,  M.P.,  F.R.S.,  F.G.S.,  etc. 

A  CONTROVERSY  appears  to  be  carried  on  between  geologists 
as  to  the  causes  of  the  excavation  of  valleys,  and  the  degree 
^  which  marine  denudation  on  the  one  hand,  or  the  eroding  power 
of  rain  and  rivers  on  the  other,  have  been  concerned  in  the  process. 
OPo  this  controversy  Mr.  D.  Mackintosh  has  contributed  two  papers, 
in  recent  numbers  of  this  Magazine.^  I  am  desirous  of  recalling  to 
"tie  recollection  of  its  readers  certain  facts  which  demonstrate,  beyond 
"tte  possibility  of  doubt,  how  vast  is  the  error  of  those  writers  who, 
like  Mr.  Mackintosh,  speak  of  ''  the  impotence  of  rain  as  a  denuding 
n^nt"» 

Few  persons,  I  think,  can  have  watched  the  effect  of  a  single 
ixeavj  siiower  of  rain,  lasting  perhaps  less  than  an  hour,  on  an 
Exposed  surface  of  earth,  sand,  clay,  or  gravel,  or  even  on  a  hard 
>x>ad,  without  being  struck  by  tiie  wearing  power  of  the  direct  fall  of 
"tte  rain-drops,  and  the  escape  of  the  water  towards  the  lowest  ac- 
^^saible  levels,  carrying  with  it  the  solid  particles  it  has  abraded  from 
\:he  surface.  The  general  surface  is  more  or  less  lowered,  and  grooves 
«^nd  channels  formed,  opening  out  into  miniature  ravines  and  valleys. 
-And  no  one  can  doubt  that  the  multiplication  of  such  influences 
tihrough  an  indefinite  period  of  time  must  produce  an  amount  of 
perficial  denudation  well  worthy  of  consideration  by  the  geologist 
a  possible  cause  of  many,  if  not  most,  of  the  depressions  observable 
Xn  the  subaerial  surfaces  of  the  earth. 

Examples  on  a  larger  scale  arc  among  others  found  in  the  newly- 

£brmed  valleys  in  Georgia  and  Alabama,  described  by  Sir  Charles 

Xiyell  (Principles,  ed.  1843,  p.  204),  where  within  twenty  years 

x^vines  have  been  formed,  in  what  was,  previously  to  the  destruction 

of  the  forests,  an  even  plain,  some  of  them  55  feet  in  depth  and  180 

in  width. 

^  Vol.  iii.,  p.  63,  No.  20,  for  February,  1866 ;  and  ib.,  p.  1 55,  No.  22,  for  April,  ISG^. 

^  Pag'e  I65f  supra. 
TOL.  m. — iro.  XXIII.  \^ 
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A  still  more  strikmg  inBtance  oocurs  in  the  celebrated  eartih- 
pyramids  of  Botzen,  in  the  Tyrol.  Here,  that  a  valley  of  very 
large  dimensions  has  unquestionably  been  excavated  by  snbaezial 
forces,  chiefly  by  the  direct  descending  force  of  rain,  is  proved  by 
the  remnants  left  of  the  material  originally  filling  the  nollow — a 
coarse  gravelly  conglomerate — ^in  the  shape  of  sogar-loaf-shaped 
masses,  some  of  them  forty  to'sixty  feet  high,  which  have  evidently 
been  preserved  from  destruction  by  the  protecting  covering  of  8om» 
great  boulder  which  still  caps,  or  till  recently  capped,  each  separatd 
pyramid,  and  in  the  first  case  overhangs  on  all  sides  its  precipitous 
sides.  Just  in  the  same  way  the  larger  blocks  on  the  surface  of  a 
glacier  have  often  acted  as  a  shield  or  umbrella  to  the  ice  beneath 
them,  while  the  more  exposed  surface  of  the  ice-field  has  been  worn 
down  many  feet  lower  by  the  rain-fall  (See  itrbes  on  the  Glader- 
tables  of  the  Alps.     Travels,  1843,  p.  25). 

These  are  some  of  the  well-known  examples  of  the  denuding 
agency  of  rain,  in  which  it  is  impossible  to  attribute  the  result  to  any 
other  cause.  But  my  chief  object  in  this  paper  is  to  recal  to  the 
attention  of  geologists  who  take  an  interest  in  this  question,  the  veiy 
remarkable  and  convincing  evidence  of  the  kind  exhibited  by  the 
valleys  of  Auvergne,  into  which,  at  various  intervals  during  the  pro- 
cess of  their  excavation,  streams  of  liquid  lava  have  flowed  from 
neighbouring  heights,  flooding  surfaces  which  must  at  the  epoch  of 
cacli  successive  lava-flow  have  formed  the  lowest  levels  of  the 
valley.  This  evidence  was  brought  forward  by  me  in  the  first 
edition  of  my  Description  of  the  Volcanoes  of  Auvergne,  as  far  back  as 
1825,  and  the  inferences  I  deduced  from  it  confirmed  and  endorsed 
from  their  own  observations  by  Sir  C.  Lyell  and  Sir  R.  Murchison 
a  few  years  later.*  But  I  do  not  think  due  weight  has  been  allowed 
to  it  in  the  consideration  of  the  controversialists  on  this  disputed 
(luestion.  Perhaps,  therefore  I  may  be  pardoned  for  recalling  tlicir 
attention  to  the  crucial  facts  which  this  local  coincidence  of  volcanic 
and  fluviatile  or  meteoric  phenomena  aftbrd. 

*'  It  is  impossible,"  I  wrote  at  that  time,  "  to  observe  the  many 
strips  of  the  originally  continuous  fresh-water  formation  which  rise 
from  the  valley -plain  of  the  Ijimagno  in  long  tabular  hills,  transverse 
to  the  general  course  of  its  main  drain,  the  River  Allier,  without  being 
convinced  that  each  of  these  hUls  owes  its  preservation  from  tjie 
destruction  which  has  swept  away  the  remainder  of  the  formation  to 
its  capping  of  basalt,  which,  by  reason  of  its  superior  hardness,  woidd 
naturally  protect  the  softer  underlying  strata  from  weathering^  that 
is  to  say,  from  the  rain,  frost,  and  other  meteoric  agents  to  which 
the  uncovered  intervals  of  the  marly  plain  left  by  the  emptying  of 
the  lake  were  exposed."  "  These  plateaux  of  basalt  are  found  at  all 
heights  from  1,500  feet  downwards  above  the  water-channels  of  th(5 
neighbouring  valleys ;  and  some  even  of  the  most  different  in  points 
of  level  are  situated  geographically  close  to  one  another." 

*'Take  for  instance  the  two  neighbouring  basaltic  platforms  o£ 

'  On  the  Ejccavation  of  certain  Y«IlcyB  in  Auvergne.    Phil.  Mag.  for  April,  1829^ 
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Gergovia  and  La  Serre,  and  the  bed  of  basalt  which  ooeapiea  the 
bottom  of  the  narrow  valley  between  them,  and  which  has  flowed 
out  of  the  recent  volcanic  vent  marked  by  the  Pay  Noir.     Here  are 
three  long  sheets  of  basalt,  each  of  which,  by  its  gradual  inclination, 
all  in  the  same  direction,  and  by  the  remains  of  the  cone  of  80ori» 
marking  the  vent  from  which  it  was  erupted,  is  proved  to  have 
flowed  in  a  state  of  liquidity  from  the  high  granite  platform  into  the 
basin  of  the  fresh-water  formation.     Each  must  necessarily  have 
occupied  the  lowest  levels  of  that  basin  to  which  it  had  access.   And 
hence  it  is  certain  that  at  the  period  when  the  lava  of  G-ergovia.. 
flowed  into  its  present  position,  there  could  have  been  no  lower  de- 
pression in  its  immediate  vicinity.    The  hollow  therefore  into  which 
the  lava  of  the  neighbouring  plateau  of  La  Serre  flowed  most  hav^ 
been  subsequently  excavated ;  for  the  base  of  that  bed  is  everywhere 
— ^that  is,  on  every  line  drawn  transversely  across  both  plateaux — 
lower  by  from  300  to  500  feet  than  that  of  Gergovia,  which  i» 
parallel  to  it,  not  above  three  miles  distant     Again,  by  the  sam^ 
reasoning,  it  is  evident  that  the  intervening  valley  of  Chanonat,  th^ 
bottom  of  which  is  now  covered  by  a  still  more  recent  bed  of  basalt, 
must  have  been  excavated  since  the  production  of  the  lava  of  La  Seire, 
which  overhangs  it  at  the  height  of  more  than  500  feet.     Here  then. 
are  three  distinct  steps  in  the  process  of  excavation.   Indeed  it  should, 
be  said  four,  since  the  rivulet  of  the  valley  of  Chanonat  has  worn, 
away  a  new  channel  some  twenty  to  fifty  feet  in  some  places  below 
the  level  of  the  pebble-bed  on  which  the  most  recent  of  the  thre» 
lava-currents  reposes." 

''In    its    mineralogical    aspect    the    basalt    of    these    different^ 
lava-flows  affords  confirmatory  proof  that  their  relative  ages  corres- 
pond with  their  relative  heights.      That  of  Gergovia  is  compact^ 
partly  amygdaloidal,  and  much  decomposed  externally.     That  of  L^ 
Serre  has  a  far  fresher  aspect,  though  still  possessing  the  distinctive 
features  of  the  older  basalts.     That  of  the  inferior  current  of  Chano- 
nat is  scarcely  less  recent  in  appearance  than  many  of  the  lavas  of 
Etna,  of  which  the  date  is  known.     Again  the  scoria-cone  (with  it» 
crater)  whence  the  last  flowed  out  is  entire  and  imdisturbed.     That- 
which  gave  birth  to  the  lava  of  La  Serre  has  been  much  degraded, 
the  heavier  and  more  massive  scoriae,  bombs,  etc.,  alone  remaining. 
The  source  of  the  basaltic  current  of  Gergovia,  the  Puy  de  Berze  (for 
though  separated  from  it  now  by  a  deep  transverse  ravine,  at  th© 
junction  of  the  granite  with  the  marls,  I  have  no  doubt  of  the  two 
liaviug  been  once  united),  retains  the  character  of  a  vent  of  eruption, 
but  is  worn  down  to  a  mere  stump." 

*•  Many  similar  examples  might  be  adduced  were  it  necessary, 
from  the  same  district,  leading  inevitably  to  the  conclusion  that  the 
vast  abstraction  of  matter  which  has  occurred  from  the  fresh-water 
formation  of  the  Limagne,  since  the  drainage  of  its  lake,  was  efiected 
gradually  and  progressively y  and  went  on  hand  in  hand  with  the  occa- 
sional flooding  of  parts  of  this  valley  and  its  tributary  ravines  by 
lavas  emitted  in  the  eruptive  paroxysms  of  the  neighbouring  volca- 
noes.    In  the  absence  of  the  sea,  and  the  lake  having  evidently  been 
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ards  the  commencement  of  the  volcanic  era,  there  are  no 
s  to  which  we  can  refer  thiH  gradual  excavation  than 
I  are  still  seen  in  operation  wherever  rains,  floods,  frosts, 
heric  decomposition  act  upon  the  surface  of  the  earth. 
3nts,  then,  we  must  refer  the  effects  in  question,  of  which 
imited  allowance  of  Time,  no  one  will  pronounce  them 

(Scrope,  on  the  Geology  of  Central  Prance,  1827.) 
I,  on  which  this  argument  is  based,  may  be  observed  in 
in  relief  of  this  district,  which  I  have  deposited  in  the 
eet  and  South  Kensington  Museums,  as  well  as  in  the 
Qg  Plate,  in  which  the  profiles  of  the  principal  heights, 
distance  of  about  seven  miles  north  and  south  of  Cler- 
•rought  together.  All  these  form  distinct  steps  in  the 
radual  process  by  which  the  freshwater  formation  has 
.ted,  and  the  main  valley  of  the  AUier  with  its  tributaries 
%ch  hill  is  capped  by  a  plateau  of  basaltic  lava,  which 

protection  to  the  mass  beneath  it  against  the  erosive 
le  vertical  fall  of  rain,  has  preserved  the  portion  of  the 
ih  it  covers  in  the  state  at  which  it  existed  at  the  peripd 
\  flooded  with  lava  from  the  neighbouring  heights. 
I  in  the  same  work  that  the  same  inference  was  deduci- 
i  examination  of  the  lava-currents  of  the  Bas  Vivands, 
e  in  the  vicinity  of  Le  Puy,  namely,  that  "  the  erosive 
5  streams  which  now  border  or  intersect  them,  together 
ition  of  rain,  frost,  and  other  atmospheric  forces,  have 
Ned.  out  there  extensive  systems  of  deep,  and  in  some 
s  that  of  the  Loire  itself  near  Le  Puy)  wide  valleys." 
intosh,  as  well  as  some  other  writers  who  depreciate  the 
enee  of  "  rain,"  though  admitting  to  some  extent  that  of 
eras  to  forget  that  intermediately  between  the  two  there 
tly  at  work  the  millions  of  rills,  rivulets,  brooks,  and 
dch  convey  the  pluvial  water  through  rivers  to  the  sea, 
>n8  of  flood  are  constivntly  carrying  solid  particles,  silt, 
5S  or  stones  along  their  beds,  which  grinding  against  the 
'orm  the  sides  or  bottom  of  these,  exercise  a  very  con- 
•ce  upon  them.  Those  who  have  watched  the  descent  of 
7  mountain  rep;ion,  such  as  the  Alps  or  Apennines,  espe- 
violent  locjil  rains,  or  the  fall  of  a  waterspout,  will  have 
it  the  torrent  appears  to  be  composed  as  much  of  stones 
•.     Eveiy  pebble  and  boulder  is  in  motion,  all  descending 

rapidly  to  a  lower  level ;  all  exerting  an  abrading  force 
stones,  or  on  the  banks  of  the  stream.  Ih  the  Vivarais 
blocks  of  granite,  many  tons  in  weight,  moved  to  con- 
itauces  by  torrents  whicli  are  dry  in  summer.  The  large 
isalt,  separated  by  the  action  of  frost,  or  an  imdermining 
1  a  cliff  of  this  rock,  lie  for  some  time  perhaps  at  its 
e  soon  carried  lower  by  a  flood,  and  at  the  distance  of  a 

are  seen  to  have  been  worn  down  to  rounded  blocks* 
ni  they  appear  as  boulders,  and  still  further  as  pebbleSy 
ir  or  later  find  their  way  into  the  Rhone,  and  \3[i^ixi"8A(^^  > 
of  sand  or  siky  to^the  b%£l 
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But,  of  course,  while  '  Bain  and  Biven '  were  doing  so  much  ii 
the  neighbourhood  of  the  volcanos  of  Central  France,  they  were  no 
idle  elsewhere,  in  the  Alps,  or  the  Pyrenees^  in  the  British  isles,  ii 
fact  wherever  land  lay  exposed  to  their  influence  above  the  protect 
ing  surface  of  the  great  waters.^  That  the  abrading  action  of  thi 
sea- waves  may  have  in  many  instances  widened  many  of  the  largei 
valleys  to  which  it  obtained  access  during  temporary  depressions  o; 
the  land,  I  am  far  from  denying.  But  I  am  confident  that  this  lasi 
doctrine  is  pushed  much  too  far  by  those  who  find  a  s^o-wom  dif 
in  every  steep  hill  bordering  a  valley.'  Why  there  is  scarcely  f 
river  to  be  found  anywhere,  that  is  not  now  engaged,  in  one  or  mon 
parts  of  its  course,  in  undermining  its  hilly  banks  on  one  side  or  thi 
other,  and  fashioning  them  into  cliff-like  blufis.  The  most  pregnan' 
exan^le  of  this  kind  with  which  I  am  acquainted  is  the  valley  of  thi 
Moselle,  where  it  traverses  the  high  plateau  of  Devonian  Slate-rod 
above  Treves.  Here  the  entire  vaUey  serpentines  in  repeated  curves 
some  of  them  almost  completing  the  circle,  so  that  after  a  sweep  o 
twelve  or  fifteen  miles  the  river  returns  to  within  a  few  hundre( 
feet  of  the  same  spot ;  and  a  person  may  stand  on  the  high  isthmui 
separating  the  two  extreme  points  of  the  curve,  and  fling  a  stom 
into  the  water  on  either  side  five  or  six  hundred  feet  beneath  him 
In  all  these  curves  the  concave  bank  is  a  steep  bluff  which  thi 
stream  is  still  engaged  in  undermining ;  the  convex  one,  a  sloping 
fan-shc^ed  pebble-strewn  talus,  just  as  is  seen,  on  a  smaller  scale 
in  the  similar  windings  of  many  stretons  through  an  alluvial  plain 
And  it  is  evident  that  the  erosive  action  of  the  river-floods  has  alon< 
in  the  one  case  as  in  the  other  excavated  the  entire  channel.  Th< 
action  of  the  sea,  even  if  it  could  be  supposed  to  have  penetrated  a 
any  epoch  the  valley  of  the  Moselle  (of  which  there  exists  no  sign) 
could  never  have  eaten  out  the  slate-plateau  in  these  symmetrica 
and  regular  curves. 

*'  The  time  that  must  be  allowed  for  the  production  of  effects  o 
this  magnitude  by  causes  so  slow  in  their  operation  is  indeed  immense 
But  it  is  now  generally  recognised  by  geologists  that  the  period 
which  to  our  narrow  apprehension,  and  compared  with  our  ephemera 
existence,  appear  of  incalculable  duration,  are  but  trifles  in  die  calen 
dar  of  Nature.  Every  step  we  take  in  geological  pursuit,  forces  ui 
to  make  almost  unlimited  drafts  upon  antiquity*  The  leading  idei 
wliioh  is  present  in  all  our  researches,  and  which  accompanies  evei^ 
fresh  observation,  the  sound  which  to  the  ear  of  the  student  of  natuit 
seems  continually  echoed  from  every  part  of  her  works,  is  Time  I— 
Time!— Time  1"» 

^  See  Dr.  Rubidge*s  paper  on  the  Denudation  of  South  AMca.  Gbol.  Mao. 
ToL  iii.  p.  88. 

2  And,  I  may  add,  Raised  Braches  in  the  plough- worn  lyneheti  of  our  downs. 
As  well  see  them  in  the  Tine-terraces  of  the  banks  of  Rhine  or  Moselle !  Set 
Mackintosh,  Gbol.  Mao.,  toI.  iii.  pp.  69  and  155. 

3  Geology  of  Central  France.  Ed.  1827.  It  is  tc^  satisfactory  to  me  to  fine 
fsee  the  last  number,  April,  1866,  of  the  Journal  of  Science,  p.  208)  that  my  old 
niend  and  fellow  labourer  in  the  Volcanic  Department  of  Geology,  Dr.  Daubeney 

iss  acknowledged  at  last  the  correctaeBB  ot  ^e  ^<b^n%  I  waa  led  to  entertain  upoi 


'^, 
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Baty  indeed,  as  respects  the  controversy  as  to  the  comparative 
influence  exercised  by  marine  or  atmospheric  erosion  in  moulding 
our  present  land-surfaces,  an  equally  vast  lapse  of  time  must  in 
either  case  be  assumed.  The  object  of  this  paper  is  simply  to  suggest 
tliat  the  two  denuding  agencies  have  been  always  at  work  upon  the 
surface  of  the  earth,  and  that  there  is  ample  reason  to  consider  the 
one  to  have  produced  eflfects  quite  as  considerable  as  the  other. 


H— DwcRipnoN  OP  Pabt  of  the  Lowsr  Jaw  and  Teeth  of  a 
SMALL  Oolitic  Mammal  {Sttlodon^  pusillus,  Ow.) 

By  ProfeaiBor  Owbn,  F.R.S.,  F.6.S.,  etc. 
(PLATE  X.,  Fios.  1,  2.) 

I  HAVE  been  favoured  by  the  Rev.  Peter  B.  Brodie,  M.A.,  F.G.S., 
with  part  of  the  lower  jaw,  including  eight  back  teeth  (PI.  X., 
Fig.  1,  natural  size),  of  a  small  mammcd,  nearly  allied  to  SpaikicO' 
iherium  irieiupidens,  Ow.,  and  from  the  same  formation  and  locality, 
viz.,  the  Marly  bed  Upper  Oolite,  Purbeck,  Dorsetshire. 

The  part  of  the  lower  jaw  is  embedded  in  a  small  block  of  the 
matrix,  with  the  outer  surface  exposed :  it  includes  the  proportion 
of  the  ascending  ramus  supporting  the  coronoid  process,  a  film  of 
which  only  remains  in  the  depression  of  the  matrix,  mainly  indicat- 
ing its  size  and  shape,  and  so  much  of  the  horizontal  ramus  as 
mcludes  the  alveoli  of  the  nine  posterior  teeth,  eight  of  which  are  in 
situ.  The  articular  and  angular  processes,  and  the  fore  part  of  the 
ramus,  have  been  broken  away,  and  there  is  no  indication  in  the 
matrix  of  the  entire  ramus  having  been  imbedded  therein ;  so  it  may  be 
inferred,  therefore,  that  the  mutilation  took  place  prior  to  imbedding. 
Enough,  however,  has  been  preserved  to  demonstrate  the  class- 
characters  of  the  animal  to  which  the  fossil  belonged,  and  to  enable 
us  to  add  another  genus  and  species  to  the  small  category  of  mam- 
malia of  the  Mesozoic  period. 

The  continuous  imity  of  bone  at  the  part  of  the  mandible  which 
would  show  most  of  the  sutures  in  a  lacertian  jaw — the  height,  breadth, 
and  contour  of  the  ^'proceasm  coronoideus '^ — and  the  implantation 
of  one,  at  least,  of  the  teeth  by  two  fangs  in  a  double  socket,  concur 
in  testifjdng  to  the  warm-blooded,  air-breathing,  viviparous,  and 
lactiferous  class  of  the  animal.  The  base  of  the  coronoid  process 
fihows  the  raised  boundary  of  tlie  lower  part  of  the  depression  for  the 
insertion  of  a  temporal  muscle  of  mammalian  proportions.  The 
lower  margin  of  the  ascending  ramus  has  a  degree  of  thickness  and 

this  question,  \?hich  views  he  had  previously  disputed.  "  From  the  description,"  he 
says,  "  given  by  Mr.  Scrope,  Sir  C.  Lyell,  Sir  ll.  Murchison,  and  other  competent 
authorities,  it  plainly  appears  that  the  valleys  of  Auvergne  were  excavated  not  at  one, 
bat  at  several  successive  periods — or,  more  correctly  speaking,  that  although  water 
was  instrumental  in  their  formation,  yet  that  thev  must  have  been  scooped  out,  not 
by  any  riolent  movement  or  sudden  passage  of  a  flood  over  the  country,  but  by  the 
long-continued  action  of  the  rivers  now  in  existenee.** 

^  sT^Aot,  pillar ;  o^ovs^  tooth. 
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flatness  suggestive  of  marsupial  affinities;  but  the  angle  itself  is 
broken  off.  As,  however,  the  alternative  is  the  almost  equally  low 
*'  lessencephalous ''  sub-class,  to  which  the  present  little  insectiovore 
must  be  referred,  if  it  be  not  '^  lyenoephalous,"  it  adds  another  to  the 
prevalent  testimony  of  the  low  condition  of  Mesozoio  mamniftlian 
life. 

The  crowns  of  the  teeth,  encased  in  lustrous  enamel,  are  long  or 
high  in  proportion  to  their  breadth  and  thickness.  They  manifest 
this  proportion,  indeed,  in  a  higher  degree  than  do  the  teeth  of 
Spalacoiherxum,  and,  being  rounded  or  cylindroid  at  the  aspect 
expoBcd,  have  suggested  to  me  the  generic  name  Stylodon,  signifying 
.*' pillar- tooth."  The  hindmost  in  place,  supported  apparently  on  a 
single  columnar  fang,  which  is  partly  protruded  from  the  socket,  and 
covered  with  a  darker  and  duller  cement,  has  a  longish  conical  crown, 
with  tlie  fore  part  of  the  base  rather  more  produced  than  the  hind 
part :  the  crown  of  the  next  tooth  is  somewhat  longer :  that  of  the 
antepenultimate  has  a  broader  base,  produced  anteriorly  into  a  minute 
angle,  and  slightly  tliick^cd  behind,  but  not  developed  into  a  con- 
tinuous cingulum.  The  apical  half  of  the  crown  is  broken  off  in  the 
three  teeth  next  in  advance.  Each  has  a  small  anterior  basal  *'  talon," 
and  a  single  columnar  root,  so  feir  as  it  is  exposed ;  they  are,  like- 
wise, severally  smaller  thaipi  the  antepenultimate  tooth.  The  seventh 
tooth,  counting  forward,  is  more  abruptly  smaller  than  the  rest,  with 
a  simple  conical  crown,  indicating  only  a  feeble  prominence  of  the 
fore  part  of  the  base.  Then  rises  the  crown  of  the  largest  tooth  of 
the  series,  laniariform,  siibrecurved,  or  seeming  to  be  so,  from  the 
oonyexity  of  the  front  border,  and  the  minor  oonaivity  of  the  hind 
one,  where  the  base  is  a  little  thickened  and  produced, — this  crown 
is  supported  on  two  divergent  fangs.  The  convex  surface  of  the 
jaw  Ixineath  these  teeth  is  entire — shows  no  neurovascular  outlets — 
the  main  anterior  one  has  gone  with  the  missing  fore  part  of  the 
ramus. 

Any  attempt  to  deteniiine  the  nature  of  tlie  above  described  eight 
teeth,  in  the  absence  of  information  as  to  their  relations  to  deciduous 
teeth,  must  bo  made  on  unsatisfactory  and  uncertain  grounds. 
Guided  by  their  shape  and  proportions,  we  might  view  the  foremost 
as  a  **  canine,"  the  next  four  as  "  pre-molars,"  the  last  three  as  "  true 
molars,"  and  thus  infer  an  example  of  placental  diphyodont  dentition. 
The  objection  to  the  two-fanged  character  of  the  canine  would  be 
met  by  the  same  mode  of  implantation  of  the  canine  of  the  common 
mole  (Talpa),  the  proportion  of  which  tootli  to  the  succeeding  pre- 
molar is  very  similar  to  that  presented  by  Stylodon. 

But  the  proportion  of  the  preserved  dentigerous  part  of  the  present 
fossil  to  the  part  behind  indicates  a  greater  number  and  size  of 
teeth  in  advance  of  the  laniariform  tooth  than  the  three  small 
incisors  of  Talpa,  The  closer  similarity  of  the  narrow  coliunnar 
hinder  molars  to  those  in  the  Cape  mole  (Chrysochloris,  Cuv.),  and 
the  very  probable  addition  of  an  eighth  such  molar  to  the  seven  in 
place  beliind  the  laniariform  tooth  of  the  fossil,  warn  us  of  the  deceptive 
character  of  the  analogy  of  the  dentiti(j^  of  the  common  mole.     It  is 
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more  likely  that  Stylodon,  like  Spatacoiherium,  and  ChrysoMoris 
(unique  in  this  respect  among  exisling  Insectivora),  exemplified  that 
excess  of  number  of  teeth,  which,  in  Marsupialiay  as  in  Insectivora, 
is  seen  in  a  single  known  existing  genus  (Myrmecohius),  but  was 
aomnion  in  the  similar  small  insectivorous  pouched  mammals  of  the 
older  Oolitic  deposits.  Spalacotherium  had  ten  molar  teeth  on  each 
ride  of  the  lower  jaw,  of  which  the  last  six  had  tricuspid  crowns, 
with  proportions  and  spacing  similar  to  those  in  the  Capo  mole.'* 
The  corresponding  teetib  of  the  present  genus  and  species  are  in 
closer  contact  with  each  other,  and  are  of  more  simple  shape,  and 
apparently  more  simple  implantation. 

The  grounds  for  adding  another  genus  and  species  to  the  Purbeck 
Mammalian  catalogue  {SpcUacotherium,  Tricanodon,  Plagtaulax)  are 
efficient,  and  also,  as  it  seems  to  me,  to  determine  the  genus  to  have 
been  either  less-  or  ly-  encephalous  ;  but,  with  the  known  range  of 
diyersities  of  dental  character  in  recent  and  extinct  marsupial  and 
placental  IriBectivara,  I  feel  a  need  of  further  evidence  before  pro- 
nouncing on  the  sub-class  or  order  of  Stylodon. 

EXPLANATION  OF  PLATE  X, 

Fig.  1. — Portion  of  lower  jaw  and  tcetb  of  Stylodon  pusiUua^  Ow.,  as  embedded  in  the 
matrix,  nat.  size. 

Hg.  2. — The  portion  of  jaw  and  eight  teeth  in  place,  magnified  three  times. 


in. — On  the  Occurrence  of  a  Kecent  Species  of  Triqonia  {T. 
LdMABCKii)  IN  Tertiary  Deposits  in  Australia. 

By  n.  M.  Jenkins,  F.G.S. 
(PLATE  X.,  Figs.  3-7.) 

IN  No.  VI.  of  the  "  Quarterly  Journal  of  Science  "  I  gave  a  brief 
account  of  the  Trigonia  semiundulata,  M*Coy,  MS.,  which  has 
been  found  in  certain  Tertiary  strata  in  the  Colonies  of  Victoria  and 
South  Australia,  and  which  had  been  named,  but  not  described,  by 
Professor  M'Coy.  This  species  differs  altogether  from  the  recent 
forms,  and  approaches  very  closely  in  its  essential  characters  to  the 
members  of  the  group  ''  costata,"  characteristic  of  the  Oolites.  It 
was  therefore  remarked,  in  the  communication  referred  to,  that  its 
occurrence  in  Tertiary  strata  in  Australia  added  another  link  to  the 
chain  of  evidence  which  connects  the  recent  fauna  of  that  region 
with  the  Oolitic  fauna  of  Europe.  But  doubt  may  be  expressed  £is 
to  the  exact  value  to  be  assigned  to  this  similarity  in  facies  between 
two  faunae  so  widely  separated  in  time;  and  it  is  a  fair  question 
whether  the  discovery  of  this  Trigonia  does  not  diminish,  rather  than 
add  to  the  apparent  peculiarity  of  tlie  existing  Australian  fauna. 

Having  recently  received  a  large  collection  of  fossils  from  the 
Tertiary  strata  of  Victoria,  and  the  specimens  liaving  been  collected 
and  labelled  )|y  the  officers  of  the  Gecjogical  Survey  of  the  colony, 

^  ProQcedings  of  the  Geological  Society  of  London,  ^*iie  l854vV-  ^"2.5. 
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80  that  no  doubt  can  be  raised  as  to  their  validily,  it  was  with 
much  interest  that  I  sought  to  ascertain  the  exact  place  in  the 
Tertiary  series  of  Australia  of  a  species  having  so  decidedly  a 
Jurassic  facies  as  this  Trigonia  semiundulata.  The  infarmatiom  afc 
my  command  does  not,  however,  enable  me  to  assign  the  fossil  to  its 
exact  position  in  the  series,  as  tiie  specimens  I  received  were 
obtained  from  the  detached  out-crops  of  Tertiary  beds  in  the  neigh- 
bourhood of  Gkelong  and  Port  Philip  Bay.  But  in  searching  for 
this  evidence  I  was  astonished  to  find  amongst  the  collection  of 
fossils  from  the  same  set  of  beds — ^though  not  from  the  same  stratum 
as  that  containing  Trigonia  semunduiaia — two  specimens  of  Trigcmia 
undistinguishable  by  characters  of  specific  value,  from  the  recent 
T,  Lamarekii  now  inhabiting  the  Australian  seas.  AUhon^  possibly, 
naturalists  who  consider  minute  differences  of  degree,  or  an  ex- 
tended range  in  time,  sufficient  for  the  foundation  of  a  new  species, 
may  be  able  to  separate  this  fossU  from  Trigoma  Lamarekii^  yet  to 
the  palaBontologist  the  value  of  the  discovery  will  remain  unchanged; 
for  while  the  only  Tertiary  Trigonia  hitherto  known  belongs  to  a 
group,  differing  in  every  essentud  character,  not  generic,  from  ihe 
recent  species,  we  have  now  evidence  of  another  Trigonia  having 
lived  within  the  limits  of  the  same  Geological  period  as  the  former, 
which  is  absolutely  identical  with  a  species  which  now  mhabits  the 
Australian  seas. 

The  species  of  Trigonia  described  and  figured  by  Mr.  Lovell 
Reeve  in  his  Conchologia  Iconica  are  as  follows : — 

1.  Trigonia  Lamarekii  (T.  Jukesiiy  Adams)  ;  Australia. 

2.  „        uniophoray  Gray  ;  Cape  York,  Australia. 

3.  „        margaritacea  (T.  pectinata,  Lam.)  Tasmania. 

4.  „        Strangeiy  Adams ;  Sydney,  N.  S.  W. 

In  general  character,  especially  in  the  size,  shape,  number,  and 
ornamentation  of  the  ribs,  and  obtuse  truncation  of  the  posterior 
extremity,  the  fossil  approaches  most  nearly  to  T  Lamarekii,  the 
first-named  species  or  variety,  which  is  abo  the  most  abundant.  On  the 
other  hand,  it  undoubtedly  presents  some  differences,  being  slightly 
flatter,  rather  longer  in  proportion  to  its  breadth,  and  somewhid^ 
more  inequilateral.  The  fossils  are  also  all  small  specimens ;  but  it 
cannot  yet  be  certainly  stated  that,  in  Tertiary  times,  no  individuals 
of  the  species  attained  the  size  of  adult  recent  examples.  With 
every  disposition  to  make  the  most  of  the  differences  enumerated,  I 
caimot  regard  them  as  of  even  varietal  value;  they  seem,  in  fact,  to  be 
merely  such  slight  individual  peculiarities  as  can  be  traced  in  the 
members  of  almost  every  species,  added  to  a  certain  easie  which, 
probably,  often  distinguishes  those  which  inhabit  one  locality  from 
the  population  of  another.  Indeed,  the  same  kind  of  slight  varia- 
tion may  be  noticed  in  the  specimens  from  the  two  localities  which 
have  yielded  the  species  in  the  fossil  state,  namely,  near  Sherbsook 
liiver,*  and  Mordialloc,'  both  in  the  Colony  of  Victoria. 

'  Mapped  as  Miocene  bj  Mr.  Solwyn.         '  Mapped  as  Older  Pliocene  by  Mr.  Selwyn. 
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I  harve  hastened  to  give  publicity  to  this,  the  earliest  known 
ooQurrence  of  a  Trigoma  of  the  recent  type,  that  palaBontologists 
who  speculate  on  the  orgin  of  recent  faunsB  may  be  acquainted  with 
the  &ct,  and  give  figures  of  the  specimens,  that  those  who  are 
doubtful  of  their  identity  with  a  recent  species,  may  satisfy  them- 
selves of  the  validity  of  my  determination.  In  conclusion,  I  will 
merely  add  that  the  suite  of  fossils  sent  to  me  is  so  extensive  that, 
when  their  examination  is  completed,  I  hope  to  be  able  to  give  a 
more  definite  opinion  as  to  the  probable  contemporaneity  of  the 
Oolitio  and  recent  types  of  Trigoniay  as  represented  by  T. 
laia  and  T.  LamarMi, 

PLATE  X. — ^EXPLANATIOH  OF  FlOUBES  3-7. 

Trigonia  Lamarckii,  Mathn.,  natural  sise. 
Fig.  3.— Exterior  of  left  yalye  of  shell. 

„    4. — Interior  of  left  Talve. 

„   5. — Interior  of  right  Talve. 

„   6. — Enlarged  view  of  the  hinfe. 

„   7.— Enlarged  view,  showing  Uie  ornamentation  of  the  liba. 


IV. — On  the  Oocubbxnge  op  Cebatiocaris  in  the  Wsnlook 
Formation  (Uppkb  Silitbian)  of  England. 

By  HsiTRT  Woodward,  F.G.8.,  F.Z.8. 
(PLATE  X.,  Fios.  8-10.) 

AMONG  the  many  beautiful  fossils  from  the  Silurian  strata  of 
Bohemia,  obtained  by  M.  J.  Barrande,  there  have  been  dis- 
covered numerous  detached  spines,  measuring  from  six  to  seven 
inches  in  length,  wliich,  from  their  resemblance  to  tl<B  genus 
Leptocheles  of  M*Coy,  have  received  the  MS.  name  of  Leptocheles 
Bohemicus  (Barr). 

Similar  organisms  from  the  Upper  Ludlow  Rock,  Ludlow,  were 
first  described  by  Professor  Agassiz,  who  detcimined  them  to  be 
fish -defences,  and  included  them  in  his  genus  Onchua,^  Professor 
M*  Coy  minutely  distinguished  them  from  ichthyodorulites,  but  sup- 
posed them  to  be  the  slender  pincers  of  some  large  crustacean.'  M. 
Barrande  also  recognised  their  true  crustacean  character;  but  having 
better  specimens,  he  determined  them  to  be  the  tail-spines,  and  not 
the  pincers,  of  some  unknown  crustacean.'  Mr.  Salter,  at  a  later 
date,  with  the  advantage  of  the  materials  collected  by  Mr.  J.  Slimon, 
of  Lesmahagow,  showed  them  to  be  the  trifid  tail-spines  of  Ceratic- 
caria}  '*  It  is  curious  to  see,"  says  Mr.  Salter,  *'  how  gradually  we 
have  arrived  at  our  present  knowledge  of  its  structure.'* 

It  is  now  sixteen  years  since  Professor  M'Coy  established  the 
^enus  Ceratiocaria,^  ft)r  certain  bivalved  Crustacea  from  the  Upper 
Silurian  of  Benson's  Knot,  l^endal  (a  fine  series  of  which,  collected 
by  Mr.  John  Ruthven,  may  now  bo  seen  in  the  Britidi  Museum.) 

*  Aeassiz,  in  Miirch.  Sil.  Syst.,  p.  607.        '  Quart  Joum.  Geol.  See,  Vol.  ix.,  p.  13. 
'  Smter,  Quart.  Journ.  Geol.  Soc.,  Vol.  xii.,  p.  34.  *  Salter,  Ibid. 

*  M'Coy,  Pal.  Foes.    1850.     (Four  species  deBcn\»^.'^ 
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Only  the  carapace  of  this  curious  pod-shrimp  was  reoognised  by  him, 
but  it  has  been  quite  restored  by  Mr.  Salter's  ^  skill ;  and  even  the 
dentition  is  now  well  known  to  us.'  It  is  not,  however,  to  these 
almost  perfect  examples  that  I  would  now  direct  attention,  but 
rather  to  some  fragmentary  remains  from  Westmoreland,  Yorkshiie, 
and  Worcestershire^  which  have  lately  been  submitted  to  me  for 
examination. 

I  received  the  first,  and  by  far  the  most  perfect,  example  from  Mr. 
E.  HoUier,  of  Dudley,  who  obtained  it  from  the  Wwilock  shale, 
Dudley.  (See  Plate  X.  Fig.  8).  It  exhibits  the  strong  tail-spine, 
deeply  grooved  longitudinally,  and  having  a  row  of  punctations  on 
either  side  of  the  two  uppermost  furrows,  with  the  two  lateral 
spines  attached  to  it^  also  striated  longitudinally,  but  not  ornamented 
with  punctations.  A  }X)rtion  of  the  last  body-segment  remains  still 
articulatod  to  the  broad  proximal  end  of  the  telson. 

The  fossil  is  about  four  inches  in  length,  and  was  probably  two 
inches  longer,  as  the  pointed  extremities  of  the  spines  are  broken  offl 

The  tail-spine  of  Ceratiocaris  does  not  appear  to  have  been  quite 
straight,  but  somewhat  curved  in  profile,  as  seen  in  the  figure  (Plate 
X.  Fig.  8). 

The  lines  of  punctations  along  the  telson,  evidently  indicate  where 
spines,  or  bristles  were  implanted,  as  observable  in  the  limbs  of 
Docaix)d  Crustacea  from  the  Lias  and  OoUte.  (See  Geol.  Macl, 
Vol.  m.,  p.  11,  Plate  I.).  The  specimen  from  Dudley  has  been 
partially  worked  out  on  the  upi)er  edge  of  the  slab  of  shale  on  which 
it  rests,  so  as  to  expose  botli  sides  of  the  central  spine  (telson),  and 
although  much  flattened,  it  exhibits  another  row  of  punctations 
corresponding  to  that  seen  in  the  plate,  and  two  inten^iedlate  dorsal 
furrows. 

The  end  view  of  a  small  specimen,  not  crushed^  from  the  Upper 
Silurian  of  Bohemia,  lias  been  figured  in  order  to  show  the  longi- 
tudinal furrows,  and  the  row  of  pimctations  on  either  side  of  the 
telson.  (See  Plate  X.  Fig.  10).  This  appears  to  be  a  persistent 
character  of  the  telson  in  most  of  the  larger  forms.  In  the  "  Annals 
and  Magazine  of  Natural  History,"  for  March  18G0,  Mr.  Salter  de- 
scribes and  figures, — 

1.  Ceratiocaris  papilio,  from   the  Upper  Silurian  of  Lesmahagow, 

Lanarkshire,  and  appends  description  of  the  following  species : — 

2.  Ceratiocaris  stygius,  Salter,  U^  and  L.  Ludlow  Kock ;  Liuiark. 
8.  „  inomatus,  M-  Coy,  U.  Ludlow  Rock ;  Benson  Knot. 

4.  „  Murchisoniy  M*Coy,  sp.  U.  Ludlow  Rock;  Ludlow. 

5.  „  leptodactylus,  M*  Coy,  sp.  U.  Ludlow  Rock ;  Ludlow. 

6.  „  robustus,  Salter,  U.  Ludlow  Rock ;  Leintwardine. 

7.  „  decorusy  Phillips,  Ludlow  Rock ;  Pembrokeshii^ 

8.  „  emisy  Salter,  Lr.  Ludlow  Rock  ;  Leintwardine. 

9.  „  vesica,  Salter,  Lr.  Ludlow  Rock ;  Leintwardine. 

10.  „  cassia,  Salter,  Lr.  Ludlow  Rock ;  lieintwardine. 

*  Aim.  and  Ma^.  Nat.  Hist.,  March  1860,  p.  163.    (EleTon  species  <)escribe^ 
'  Qboloqical  aIaoacine,  Vol.  II.,  y.  401,  PL  XI. 
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IfiOBk  the  fbir^going  list  it  will  be  seen  iliat  all  {he  ten  qpeoiee 
ttmnented  bdoog  either  to  the  Upper  or  Lower  Ludlow  Book;  but 
lifaid  that  Mr.  Salter,  bo  fiu:  badk  as  November  1865,  was  aware  of 
a  older  apeoieey  finr  he  flnya  (Quart  Jouni.  GeoL  Sooiety,  YoL  ziL, 
fli.  88  and  84)  ''  the  oconrrenoe  of  body-rings  in  the  Dildley  Lime- 
lione  haa  been  for  Mnne  time  known ;  and  in  the  Lndbw  Hnaenm  I 
latei^  saw  each  bodyHEMgments  oonneoted  with  the  long  triple  taQ* 
^mee  now  known  under  the  name  of  £q>(oekel0t."  And,  agam,  "  the 
caiapaoe  and  aome  of  the  body-joints  were  fomid  near  together  by 
Mr.  John  Gray  of  that  plaoe  (Dudley)."  In  hia  paper  in  the  <'  Annala '' 
^  1860)  already  quoted,  Mr.  Salter  observea, — ''I  believe  tihere  are 
other  fonna  of  the  genus  even  in  Britain,  besidea  these  nine  or  ten 
■MoieB  which  have  all  turned  up  in  the  oourse  of  a  year  or  two. 
Abroad  still  larger  n>eoimens  have  been  found  in  Upper  ffilurian 
AMka.  M.  Banande  nas  %ured  the  tail-spines  of  three  speaies,  of 
nUoh  L^pioekde9  Bchemieua  has  the  greatest  resemUanoe  to  our 
Om^UiocarU  Mmr^Mom;  and  a  laige  speoieB,  (X  I>0Vit»  has  been 
flbjnredas  a  fish-defonoe,  by  Hall,  from  the  Niagara  TiinnMrtQin^  of 
liew  Yoik.  Our  own  Dudley  Limestone  oontains  one  speaies ;  but 
fte  metropoIiB  of  this  curious  Silurian  'shrimp'  is  in  the  Lower 
Lndlow  Book,  where  it  keeps  company  vrith  PtengoH  and  other 
laige  crustaoea.^  Itappears  not  to  have  been  a  long-lived  genu8,ftr, 
ta  yet,  none  have  been  detected  below  the  Wenlook  Limestone^  or 
above  the  Um>er  Ludlow  rook." 

It  thus  wm  be  seen  that  Mr.  Salter  has  anticipated  the  announce- 
ment of  the  occurrence  of  Ceraiioearia  in  the  Wenlook  Limestone, 
althougb  he  does  not  refer  it  to  any  one  species. 

There  is  little  doubt  that  this  is  one  of  the  laigest  British  forms 
of  Ceratiocaris,  but  in  the  absence  of  the  carapace  and  body  segments, 
I  do  not  feel  justified  in  adding  another  species  to  the  burden  of 
pslaeontological  nomenclature.  The  characters  seen  in  this  telson 
ampear  to  be  common  alike  to  C.  Murehisani,  C.  ro&tMto,  and  (7. 
iohemieuB,  If  it  must  be  chriBtened,  I  would  recommend  the  adop- 
tion for  it  of  the  name  of  Sir  R  I.  Murchison  (Ein^  of  Siluria),  as 
tiie  oldest  and  best  known.'  Any  apparent  difference  m  the  specimens 
figured  is  due  to  the  difference  of  condition  in  which  they  are  pre- 
served— ^Fig.  9  being  only  a  cast,  whilst  Fig.  8  still  retains  its  shelly 
structure. 

I  have  not  figured  the  fragment  from  the  Coniston  Orit  (Lower 
Wenlock),  Helm  Knot,  Dent,  Yorkshire,  as  it  was  too  small.  The 
specimen  from  Kirkby  Lonsdale  (Fig.  9)  gives  us  a  new  locality, 
and  a  fresh  horizon,  which  Mr.  Hughes  kindly  describes.  Frag- 
mentaiy  as  these  remains  may  appear,  yet  they  nevertheless  point  to 
a  further  extension  in  time  of  the  genus  Ceraiioearis,  and  may  be  the 
means  of  exciting  the  search  for  more  perfect  specimens. 

'  Not  onlj  do  we  now  find  spines  of  Ctratioearit  in  the  Wenlook  limestone,  bat 
someroiu  portions  of  Fterygoti  haye  been  met  with  bj  Messrs.  John  Gray,  G.  Ketler, 
L  P.  Capewell,  £.  HoUier,  and  other  gentlemen,  at  Dndle?,  and  its  ricinity. — H.  W. 

*  In  the  second  edition  of  **  Siluria,"  these  striated  tail-spines  are  represented' in 
Plate  19,  Fig.  1  and  2,  from  the  Uppermost  Lndlow  Book,  Lndlow,  and  are  there 
correctly  named  Otraiiocarii  Murchitoni,  by  Mr.  Salter. 
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v. — ^NOTS  OK   THE  SiLUBIAN  BoCKS  OF  CaSTXBTON  LoW  FeLL, 

Ejbkbt  Lonsdalk,  Wsstmobslakd. 
By  Thomas  MoKenvt  HuoHn,  B.A^  F.G.S. 

I  SHOULD  not  have  presumed  to  pubHsh  an  opinion  as  to  the 
geological  position  of  the  rocks  of  Casterton  Low  Fell  witiiioiit 
having  examined  the  typical  region  of  Coniston  and  Windermere, 
had  not  Mr.  Woodward  thought  it  desirable  to  notice  the  occurrence 
there  of  a  species  of  Ceraiiocaris  and  asked  me  to  famish  him 
with  a  note  on  the  bed  from  which  I  obtained  it  Having  therefore 
collected  all  the  evidence  I  could  in  that  limited  and  complicated 
area,  I  now,  with  the  permission  of  the  Director  of  the  Survey,  send 
him  some  extracts  from  my  notes,  which  may  be  of  inter^t,  as 
showing  the  character  and  relations  of  the  rocks  there  seen. 

The  Silurian  Bocks  of  Casterton  Low  Fell,  and  Barbon  Low  Fell, 
are  bounded  on  the  West  and  South  by  a  great  fault  which  brings 
various  parts  of  the  Old  Bed,  Carboniferous,  and  Permian,  against 
the  Silurian  Bocks.  This  may  well  be  seen  in  Barbon  Beck,  near 
the  church ;  where  the  Old  Bed  is  faulted  against  the  Carboniferous 
Limestone,  and  this  again,  in  less  than  fifty  yards,  is  faulted  against 
the  Silurian  Bocks.  The  fault  runs  in  a  southerly  direction  bending 
round  to  the  S.S.W.  by  Wlielprigg,  where  the  Old  Bed  Conglomerate 
is  seen,  not  in  contact  with  the  Silurian,  but  very  dose  by  it.  From 
this  point  the  boundary  is  entirely  obscured  by  drift  till  we  oome  to 
Lock  Beck  where  the  Permian  beds  are  thrown  against  the  Silurian. 
Here  again  they  are  not  seen  in  contact,  but  they  occur  near  one 
another  in  such  a  manner  that  we  cannot  explain  the  phenomena  by 
tlio  imconformity  of  the  Permian  on  the  Silurian.  On  the  East  and 
South  East  of  this  the  ground  is  entirely  covered  by  drift,  but  pro- 
ceeding up  the  stream  to  Bullpot  we  soon  find  evidence  of  a  great 
double  fault,  like  that  seen  on  the  other  side  of  the  hill  in  Barbon 
Beck,  running  North  and  South,  and  bringing  the  Yoredale  Bocks 
against  the  Moimtain  Limestone,  and  that  in  a  few  yards  more 
against  the  Silurian.  Tlicse  two  sets  of  faults  are  connected  by  a 
series  of  transverse  faults,  nmning  nearly  W.X.W.  and  E.S.E.  on  the 
South  side  of  Barbon  Beck.  Thus  it  will  be  seen  that  the  Silurian 
rocks  of  the  area  under  notice  are  cut  off  all  round  by  enormous 
faults,  and  therefore  that  their  age  must  be  determined  by  the  evi- 
dence we  can  obtain  within  that  area.  I  have  frequently  searched 
for  fossils  in  company  with  Mr.  Gibbs,  Fossil  Collector  to  the  Survey, 
and  also  with  Mr.  llindson,  and  Mr.  Haythomthwaite  of  Kirkby 
Lonsdale,  but  the  number,  both  of  species  and  of  individuals,  that 
we  were  able  to  obtain,  was  small. 

The  accompanying  section  is  drawn  from  the  Permian  beds  in 
Leek  Beck,  due  North,  to  beyond  the  second  of  the  set  of  faults  on 
the  North  slope  of  Barbon  Low  Fell,  about  a  quarter  of  a  nule  South 
of  Barbon  Beck. 

The  first  beds  seen  are  dark  grey  coarse  flags  ;  the  dip  is  at  first 
irregular,  but  afterwards  tolerably  steady  in  a  North- Westerly  direc- 
^'on  at  from  20°  to  30^,  and  tibi3  dip  prevail^  with  sxaall  minor 
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Y&riations  all  tdong  the  ridge. 
In  the  lowest  beds  Oraplo- 
Uiea,  probably  G.  priodon,  and 
an  Orihoeeraa,  lile  0.  teiua- 
emctwniOccai.  FurtherNorth 
ire  find  these  flaggy  beds  sac- 
oeeded  by  alt«matinnB  of  a' 
ooaree  greywacke, 'with  joints 
at  right  angles  to  the  bed- 
ding and  a  rou^y  cleaTed, 
dutiuotly  bedded  sandstone. 
All  this  part  of  the  series  I 
have  included  under  (a),  and 
wonld  estimate  its  thickness 
•t  about  1000  feet 

It  it  sDcceeded  by  about 
1200  feet  of  unfossiliferous 
greywacke  (h),  with  ocoa- 
Ronal  bands  of  red  eairthy 
nodules  in  the  upper  part, 
and  alternations  of  iiner 
■andstone  sometimes  ronghly 
cleaved. 

These  are  succeeded  by  a 
set  of  dark  grey  shivery  sand- 
siloncs  (c),  ((i)  and  (e),  about 
3000  feet  tbick,  with  occ;t- 
sional  beds  of  tough  grey- 
wacke and  gcuernlly  a  rough 
cleavage  in  the  softt-r  licds. 
Cardiota  inlemipta  occurs  all 
through  (c)  and  {d),  but  the 
specimens  are  not  ao  fine  or 
go  numerous  in  tbo  middle 
part  (d)  08  in  the  lower  (c). 
I  procured  many  fine  ones 
from  tlie  Fell  Koarl  side  near 
where  it  crosses  Ellcr  Beck. 
In  the  middle  part  {d)  a  very 
interesting  stt  of  fossils  oc- 
curs, among  whicli  the  fol- 
lowing have  been  determined 
by  my  colloagiie,  Mr.  Ethe- 
ridge:— 
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jieidaspit,  n.  ip. 
Fhaeoptf  ip. 
Fitraia  eUmgata 
Heliolitet  tnt^ntinelus 
FUrinea  tenuiatriaia 


Ftermta,  sp. 
OardMa  inUrrupUt 
OrthoarM,  ip.  Uke  UmMnetum 
OrupUAUit  priodon 


and  the  CeraiiocariB  now  described  by  Mr.  Woodward. 

The  general  character  of  the  rock  in  the  upper  part  {e)  is  veiry 
similar  to  that  in  (c)  and  {d)y  but  I  was  unable  to  procure  many 
fossils  except  a  Graptolite,  probably  G.  priodon,  and  an  Ortkoceroi, 
like  that  found  all  through  die  series. 

On  the  whole,  I  find  Uiat  the  lithological  character  of  the  lodk  is 
very  similar  throughout,  except  that  at  the  bottom  the  tough  grey- 
wacke  passes  into  dark  blue  Hags,  and  towards  the  top  there  is  more 
of  the  roughly  cleaved  dull  dark  grey  sandstone  which  alternates 
with  the  harder  beds  all  through. 

Prof.  Bamsay  at  once  pointed  out  the  general  resemblanoe  of  these 
beds  to  the  Denbighshire  grits,  and  the  fossils  seem  to  bear  out  this 
suggestion. 

l^e  micaceous  flags  of  Benson  Knot,  from  which  the  specimens  of 
the  carapace  of  Ceratiocaris  in  the  British  Museum  were  obtained, 
belong  to  what  are  locally  called  Kirkby  Moor  Flags — i.e.  Upper 
Ludlow — and  are  separated  from  the  beds  of  Casterton  Fell  by  an 
enormous  series,  the  exact  position  and  thickness  of  which  I  shall 
not  be  able  to  determine  until  I  have  worked  much  further  north 
into  a  clearer  country. 
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By  Jno.  Rope,  F.G.S. 

ALTHOUGH  many  theories  have  been  suggested  to  account  for 
the  formation  of  coal-beds,  all  of  which  agree  in  the  vegetable 
origin  of  the  coal  itself,  none  have  yet  appeared  which  meet  many  of  the 
difficulties  which  surround  the  subject  of  their  origin,  and  probably 
they  have  been  deposited  under  so  many  varying  conditions  that  no  one 
supposition  would  account  for  the  difference  in  the  constituents  of  the 
mineral,  or  for  the  mode  of  its  formation  in  different  localities.  From 
the  Stigmaria  found  in  the  underclay,  in  the  great  majority  of  cases,  it 
seems  fair  to  assume  that  the  vegetation  from  which  the  coal  above 
it  was  formed,  grew  where  the  coal  is  found,  and  there  are  other 
reasons  for  coming  to  the  same  conclusion  in  tliese  cases,  but  in  some 
places,  where  the  underclay  is  wanting,  this  may  be  doubtful. 

There  can,  however,  be  but  little  doubt  that  coal  and  cannel  must 
have  been  deposited  under  different  circumstances,  and  yet  in  some 
places  they  are  found  interstratified  and  in  contact. 

Tliis  subject  was  named  at  the  meeting  of  the  British  Association 
at  Birmingham,  when  one  of  the  speakers  suggested  that  the  vegetable 
matter  of  the  cannel  was  so  far  decayed  as  to  be  reduced  to  a  pulp, 
likq  thoroughly  rotted  peat,  which  gave  the  cannel  its  homogeneous 
structure,  whilst  that  from  which  the  coal  was  formed  was  less  de- 
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xunpoaed,  bo  that  ooal  was  more  like  consolidated  lignite.    It  is, 

loweyer,  difficult  to  conceive  how,  in  the  same  bed  the  vegetable 

[latter  could  have  been  first  partially  decayed,  then  a  layer  thoroughly 

otted,  and  then  another  only  partially  decomposed ;  and  yet,  if  this 

beory  be  correct,  such  must  have  been  the  case  where  the  two  va- 

leties  are  interstratified,  as  they  are  found  near  Blackrod  in  the 

¥igan  ooal-field. 

But  there  is  in  n^ost,  if  not  in  all,  oases  a  well-marked  distinction 

etween  coal  and  cannel.    Though  they  both  are  undoubtedly  of 

egetable  origin,  the  fossils  found  in  them  differ.     In  the  body  of 

\e  coal  itself,  what  fossils  are  found  are  almost,  if  not  entirely,  vege- 

ible,  whilst  in  the  cannel,  at  least  in  that  of  Lancashire,  fish- 

emains  not  unfrequently  occur.    Besides  this,  in  the  destructive 

istillation  of  cannel  for  gas-making,  it  is  necessary  to  have  the 

ipee  ftrom  the  retorts  much  larger  than  when  common  coal  is  em- 

loyed,  because,  in  the  former  case,  these  pipes  are  very  liable  to 

leoome  choked  by  a  deposit,  which  at  fiirst  was  supposed  to  be  pitch, 

(Hi  which  on  examination  is  found  to  be  formed  of  crystals  oictdoride 

f  arnmornvm,  agglutinated  by  tar,  from  which  they  may  easily  be 

fMhed  out  and  re-crystallized.  May  not  this  large  quantity  of  chloride 

f  ammonium  be  accounted  for  by  the  cannel  bed  having  been  depo- 

Dted  in  saltwater,  the  habitat  of  the  fish  found  in  the  cannel ;  the 

eawater  furnishing  the  chlorine  for  this  salt.     I  am  fully  aware 

^uX  the  distillation  of  common  coal  gives  salts  of  ammonium,  but  they 

•e  principally  carbonate,  sulphate,  and  sulphide  with  very  little 

doride,  and  these  are  all  found  in  what  is  technically  called  the 

imoniacal  liquor.     The  cannel  also  f^ves  these  salts  in  solution  in 

5  liquor  in  addition  to  the  crystals  sublimed  into  the  pipes  as 

yve  stated. 

rhere  would  be   nothing  very   unreasonable  in  supposing  the 

wth  of  a  rank  vegetation  in   a  swamp  on  the  margin  of  an 

lary,  sufficient  to  form  a  bed  of  coal ;  that  this,  either  by  sub- 

nce  or  by  the  breaking  of  a  bank,  became  covered  by  the  sea, 

from  a  fresh  became  a  marine  swanip  like  the  mangrove  swamps 

he  tropics  (under  which  fish  feed),  and  thus  accumulate  another 

um  under  seawater,  and  probably  from  a  different   class   of 

•«,  until  by  some  fresh  alteration  of  level  or  by  the  acumulation 

other  bank  to  exclude  the  sea,  the  original  state  of  things  was 

•ed  and  another  freshwater  deposit  is  formed.     There  might 

be  a  bed  of  cannel  between  two  beds  of  coal,  and  that  such 

•Jons  of  levels  may  take  place,  or  have  taken  plewe,  can  scarcely 

bted  by  any  geologist. 

:)es  not  appear  possible,  under  the  supposition  that  coal  results 
ransported  materials,  to  account  for  the  interstratification 
•efen-ed  to. 

bly,  in  some  instances,  independent  beds  of  cannel  may  have 
rived  from  a  deposit  of  sea- weed,  such  as  the  great  weed-bed 
tlantic. 
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Vn. — On  thi  Junction  op  the  Chalk  with  the  Tebtiabt  Beixs 

IN  East  Eent.^ 

By  Georqb  Bowkeb,  F.G.S. 

THE  Janction  of  the  Chalk  with  the  Lower  Tertiaries  is  nearly 
always  marked  by  the  presence  of  green-coated  flints  ;  and  in 
East  Kent,  where  the  Thanet  Sands  rest  on  the  Chalk,  nnmerouB 
junction-sections  are  exposed,  exhibiting  the  peculiarities  which  I 
now  lay  before  you. 

Mr.  Prostwich,  in  his  paper  on  the  Thanet  Sands,'  speaking  of 
these  green-coated  flints,  says,  ''A  marked  feature  of  that  formation  is 
the  constant  occurrence  at  the  base  of  the  deposit,  and  immediately 
reposing  on  the  Chalk,  of  a  layer  of  flints  of  all  sizes,  just  as  they 
occur  in  the  underlying  Chalk,  from  which  in  fact  they  appear  to 
have  been  removed  comparatively  without  wear  or  fracture,  for  they 
are  almost  as  perfect  as  the  undisturbed  flints,  but  present  this  dif- 
ference, that  instead  of  their  usual  white  or  black  coating  these 
flints  are  almost  invariably  of  a  deep  bright  olive-green  colour  exter- 
nally ;  the  white  outer  coating,  which  is  often  very  thick,  seems 
removed  (as  though  by  an  acid),  and  the  flint  then  stained  green. 
So  strong  is  the  colour,  although  it  forms  a  mere  fllm,  that  flints 
removed  by  denudation  from  this  bed,  subjected  to  great  wear  and 
many  changes,  and  imbedded  in  fredh  beds,  whether  of  the  Tertiaries 
or  the  Drift,  can  always  be  recognised  by  the  peculiar  green  colour 
which  they  invariably  retain."  These  flints  occur  in  East  Kent,  in 
a  bed  of  Sandy  Clay  of  a  dark  ferruginous  colour  immediately  on  the 
Chalk,  passing  upwards  into  a  distinct  Sand  of  a  dark  green  colour, 
varying  in  tliickness  from  five  or  six  inches  to  two  or  three  feet, 
thouo;h  the  Clay  bed  with  the  flints  rarely  exceeds  five  inches.  It  is 
a  matter  of  conjecture  how  far  this  Sand  may  belong  to  the  Tlianet, 
or  an  intervening  fonuation.  It  may  generally  be  distinguished  firom 
the  lower  beds  of  the  Tlianet  in  East  Kent,  which  are  very  argil- 
laceous ;  but  it  is  evident  that  the  green-coated  flints  do  not  belong 
to  the  Thanet  beds,  as  they  occur  where  this  formation  is  absent' 
Associated  with  this  sand  are  found  angidar  fragments  of  flint, 
generally  not  more  than  one  inch  in  widtli,  remarkably  sharp 
and  unrounded,  though  they  appear  to  have  undergone  some 
solution,  their  surfaces  presenting  a  somewhat  resinous  look,  in 
other  respects  resembling  the  fragments  of  flint  sometimes  found  in 
the  vertical  fissues  in  the  Chalk  immediately  below  the  Thanet  Sand, 
filled  with  tabular  flint ;  these  fragments  are  not  green-coated. 

Another  peculiar  feature  of  these  junction-sections  of  Chalk  and 
Thanet  Sand,  as  seen  in  East  Kent,  is  that  the  green-coated  flints 
nearly  always  rest  on  a  semi-tabular  mass  of  Chalk  flint,*  which  ex- 

»  See  also  Report  of  Proceedings  of  Geol.  Soc,  London,  March  21,  for  two  other 
papers  on  similar  subjects  at  p.  223. 

»  Qoart.  Joum.  Geol.  Soc,  Vol.  Tiii.,  p.  243. 

'  See  Prestwich,  paper  on  Woolwich  and  Reading  Series.  Quart.  Journal  of  Geo- 
logical Society,  Vol.  x.,  p,  95.  Mr.  Whitaker  in  Geological  Surrey  Memoirs,  on 
Sheet  13,  and  on  Sheet  7. 

'  See  Mr.  Whitakef^  aaper  in  Quart  Joxmi.  (koV.  Soc.^  Yol.  xxi.,  p.  897. 
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hibits  numerous  fractures,  that  have  been  recemented  by  silioeous 
matter ;  these  fractured  surfaces  are  often  shifted  laterally  and  joined, 
though  the  original  opposed  surfaces  are  not  in  contact  In  many 
cases  there  intervenes  between  the  surfaces  a  layer  of  white-coated 
flint,  of  a  chalcedonic  structure.  Sometimes  these  masses  of  flint 
appear  to  have  been'  crushed  and  the  fragments  re-cemented,  though 
only  partially,  with  siliceous  matter.* 

The  more  tabular  flint  at  the  top  of  the  Chalk  is  not  green-coated, 
but  the  upper  surface  has  often  a  ferruginous  stain. 

All  the  green-coated  flints,  though  not  rounded,  exhibit  the 
appearance  of  having  imdergone  solution,  and  are  not  so  lai'ge  or 
uneven  as  those  found  in  the  underlying  Chalk.  Professor  Morris, 
in  a  paper  read  before  the  Geological  Society,*  drew  attention  to  the 
fact  of  thQ  mineral  Allophane  occurring  associated  with  the  green- 
ooated  flints,  and  in  fissures  of  the  Chalk  immediately  under  them. 
This  Allophane  is  Hydro-silicate  of  Alumina ;  the  analysis,  as  given 
by  Mr.  Dick,  being,  silica  18.89,  alumina  32.52,  water  42.73, 
lune  1.67,  carbonic  acid  2.51,  and  a  trace  of  organic  matter. 

From  the  researches  of  eminent  chemists  it  would  appear,  that 
under  certain  conditions  Silica  becomes  soluble,  and  capable  not  only 
of  making  combinations  with  other  substances  forming  silicates,  but 
also  of  replacing  them. 

"  It  is  very  deserving  of  notice  (observes  Bischof )  that  Carbonate 
of  Lime  may  be  displaced  by  almost  all  siliceous  substances ;  and 
consequently  it  is  possible  that  entire  layers  of  Limestone  may  bo 

displaced  by  Silica."* "Organic  matter  seems  to  have  a 

marked  action  on  the  silification  of  bodies."^ 

Nature  accomplishes  what  the  chemist  in  his  laboratory  is  unable 
to  perform,  because  the  conditions  of  time,  sj)ace,  and  pressure  arc 
not  within  the  roach  of  the  latter.  The  appearance  of  the  green - 
coated  flints  may  be  the  result  of  the  long-continued  action  of 
natural  causes. 

Mr.  Wliitakcr  has  stated  that  in  the  eastern  part  of  Kent 
the  Thanet  beds  rest  conformably  on  the  Chalk.*  Should  this 
be  the  case,  it  would  be  difficult  to  account  for  the  presence  of 
this  bed  of  flint  as  the  result  of  marine  denudation.  On  the 
other  hand,  what  solvent  process  would  remove  such  a  mass 
of  Chalk  as  to  remove  the  (Uhris  represented  by  these  gi*een- 
coated  flints,  and  still  leave  them  conformable  to  the  underlying 
bed?  It  appears  that  there  is  a  great  break  (in  this  country) 
between  the  Secondary  and  Tertiary  formations.  It  is  natural  to 
suppose  that  marine  denudation  has  been  at  work  during  the  interval, 
removing  the  upper  part  of  the  Chalk ;  some  such  action  miglit 
account  for  a  bed  of  worn  flints ;  but  the  angular  flints  could  nut 

*  For  a  beautiful  example  of  a  fractured  flint,  rc-cemented  bv  infiltrated  silica,  see 
the  late  Dr.  S.  P.  "Woodward's  paper  "  On  the  Nature  and  Origin  of  Banded  Flints," 
in  Geol.  Mao.,  Vol.  I.,  p.  145,  PI.  VIII.  Fig.  4.— Edit. 

2  See  ProfcMor  Morris's  paper,  Vol.  xiii.,  p.  13,  of  Quarterly  Journal  of  the 
Geological  Society. 
^  Chemical  Geology,  Vol.  ii.,  p.  480,  English  Translation  (CaYeadlah.SQdR,\.'s'^. 

*  Op.  cit. 
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1)6  aocoonted  for  by  this  means.  The  ooonrrenoe  of  a  bed  of  semi- 
tabular  broken  flints  points  to  upbeaval  and  fracture,  and  it  is  eyident, 
from  the  nomeroos  small  faults  which  appear  in  the  Chalk,  that 
much  disturbance  has  taken  place.  The  re-oemented  flints  appear  as 
if  fractured  by  some  such  means,  and  the  surfaces  presented  to  each 
other  being  re-united,  would  imply  some  slow  action,  during  which 
the  opposing  surfaces  have  been  re-combined. 

The  green-coating  of  the  flints  and  the  Allophane,  the  result  of  a 
chemical  combination  of  Iron  with  Silica,  and  Silica  with  Alumina, 
point  to  periods  during  which  solution  and  re-combination  have 
taken  pla^.  It  would  seem  that  the  junction  of  the  Chalk  with  the 
Te];tiary  sands  favours  the  solution  of  the  latter.  Mr.  Prestwibh 
mentions  the  occurrence  of  the  Websterite  and  Hydrate  of  Alumina  in 
immediate  contact  with  the  Chalk,^  and  also  the  singular  fact  noticed 
in  the  "Annales  de  Mines,"  that  the  mottled  clays  of  the  Argils 
Plastique  (of  the  Paris  Basin),  contain  a  very  considerable  portion 
of  gelatinous  or  soluble  Silica.  Should  the  Chalk,  immediately  below 
the  Thanet,  have  been  subjected  to  subaerial  action  previous  tx) 
the  deposition  of  the  latter,  organic  matter  would  have  been 
deposited  on  its  surface ;  and,  allowing  vast  periods  of  time,  during 
which  solution  of  the  Chalk  had  been  brought  about,  the  inaoluUe 
flint  alone  would  remain,  together  with  the  products  of  the  decom- 
position and  re-combination  of  the  soluble  portion.  This,  I  take  it, 
would  efface,  in  great  measure,  the  effects  of  the  subaeral  action, 
and  would  leave  a  tolerably  uniform  surface.  Hie  fractured  flints, 
by  the  presence  of  soluble  Silica,  might  again  be  re-cemented. 

The  faults  in  the  Chalk  have  most  of  them  taken  place  subse- 
quently to  the  deposition  of  the  Tertiaries.  The  bed  of  tabular 
flint  found  in  East  Kent,  immediately  below  the  green-coated  flints, 
is  the  bed  most  subject  to  fracture ;  and  it  is  to  be  observed  that 
when  these  flints  are  taken  from  the  Chalk  they  are  particularly 
brittle,  and,  for  the  most  part,  rejected  by  the  road-makers  on  that 
account.  If  it  is  possible,  as  stated  in  *^  Bischors  Chemical  Ceo- 
logy,"  that  Carbonate  of  Lime  may  be  entirely  replaced  by  Silica,  it 
may  be  that  tlie  entire  mass  of  this  tabular-bed  derives  its  origin 
from  the  liberated  Silica  of  the  overlying  Tertiaries.  Whether  this  is 
the  case  or  not  these  facts  are  worthy  the  attentive  study  of  the 
chemist  and  geologist,  and  may  tend  to  explain  several  of  the 
phenomena  presented  to  the  latter,  such  as  the  nature  of  the  tabular 
flint  in  the  Chalk,  and  the  absence  of  sand  in  that  formation ;  the 
re-cementing  of  fractured  flints  I  believe  to  be  going  on  at  present. 

The  great  gap  (if  it  be  so  large  as  generally  represented)  between 
the  Secondary  and  Tertiary  strata  may  represent  a  period  during 
which  the  Chalk  has  been  subjected  to  marine  denudation  and 
subaerial  influences,  leaving  the  upper  and  re-stratified  Chalk  so 
mixed  with  siliceous  and  organic  matter  that  mutual  decomposition 
and  re-combination  of  the  substances  therein  contained  may  Imvo  been 
brought  about,  the  organic  matter  playing  an  important  part  in  this 
decomposition.     The  bed  of  green-coated  flints  with  allophane  and 

'    QuAiterly  Journal  of  Qeological  Society,  yol.  z.,  p.  123. 
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such  like  substanoes,  I  take  to  be  the  chips  left  by  the  hand  of  time, 
the  only  record  of  a  period  during  which  an  entire  fauna  may  have 
died  out  and  been  replaced  by  ano&ier ;  and  they  teach  ns  not  to  oal- 
oolate,  from  tbe  thickness  of  the  deposit,  the  centuries  that  may  have 
elapsed. 


isTOTiOES    o:f    :m:e3^ozi2,s. 


L — On  the  Fossil  Animals  of  Fikebhi,  Attica. 

By  M.  A.  Gaudrt. 

IN  aimouncing  the  completion  of  the  publication  of  his  researches 
on  the  fossil  bones  of  Pikermi,  undertaken  for  the  Academy  of 
Sciences,  Paris,  during  the  years  1855-1860,  M.  Gteudry  described 
the  character  of  the  specimens  obtained,  numbering  4940,  which 
belong  to  371  individuals,  and  51  species. 

At  the  time  of  Cuvier's  works  no  fossil  apes  were  known,  but 
ainoe  then  fourteen  fossil  species  have  been  discovered.  The  remains 
of  the  Mesopiihecus  of  Greece  are  so  numerous  that  Hie  author  was 
aUe  to  figure  the  whole  of  its  skeleton,  and  has  determined  it  to  be 
intermediate  between  the  Semnopiihed  and  the  Macaci;  it  has  the 
ekoll  of  the  former,  and  the  limbs  of  the  latter. 

Besides  apes,  there  have  been  found  camivora,  the  Ltmoajnoriy  a 
small  bear,  a  small  dog,  a  small  cat,  and  a  genus  called  PromephitiSy 
«dlied  to  the  martens. 

There  have  also  been  found  at  Pikermi,  three  civets  of  the  genus 
Jetitherium,  very  closely  related  to  the  hyaena. 

Gigantic  bones  have  been  found  in  Greece,  belonging,  as  he  has 
Yeason  to  believe,  to  the.  Dinotlierium ;  they  offer  a  very  interesting 
relation,  for  the  limbs  are  those  of  a  Proboscidian,  whilst  the  skull 
lias  analogies  with  tliose  of  aquatic  animals,  such  as  the  Lamantins 
^or  Manatees)  now  living  in  tlie  Atlantic  Ocean. 

Formerly,  the  distinctions  between  the  mastodon  and  the  ele- 
phant were  very  evident ;  but  the  researches  of  English  palaeonto- 
logists in  India  have  revealed  species  intermediate  between  these 
tw^o  genera.  As  species  increase  in  number,  their  characters  become 
BO  nearly  related  that  it  is  diflficult  to  avoid  confounding  them 
"with  sinjple  varieties.  In  order  to  be  able  to  recognise  the  different 
species  of  mastodon  Dr.  Falconer  proposed  to  separate  them  into 
Tiilophodons  and  Tetralophodons ;  but  it  is  now  found  that  the 
mastodon  of  Penteliquo  possesses  teeth  of  both  Trilophodon  and 
Tetralophodon. 

The  rhinoceros  presents  no  less  curious  transitions  than  the 
mastodon.  The  first  fossil  rhinoceros  which  Cuvier  described 
appeared  very  different  from  tlie  living  species,  for  its  nostrils  were 
separated  by  a  great  partition  ;  we  know  now  of  at  least  two  species 
"with  a  semi-partition,  forming  a  passage  between  tliose  that  have  a 
pjxtition  and  those  that  have   none.     One   species  oi  T:\mioe.^xo^, 
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found  at  Pikermi,  is  intermediate  between  the  two  species  which 
live  in  Africa;  it  has  the  skull  of  one,  and  limbs  nearly  identical 
with  those  of  the  other.  Another  species  agrees  closely  with  the 
rhinoceros  now  inhabiting  Sumatra. 

Hipparions  were  extremely  abundant  in  Greece.  M.  Gkindry  has 
determined  1900  fragments ;  the  comparison  of  all  these  species  has 
led  him  to  perceive  almost  insensible  gradations  between  them,  and 
to  refer  them  to  but  one  species. 

The  wild-boar  of  Erymanthia  is  intercalated  with  species  already 
knovm  in  Tertiary  strata. 

The  giraffe  of  Attica  forms  a  link  which  unites  the  living  giraffe  with 
fossil  ruminants. 

Pikermi  is  the  first  locality  where  great  numbers  of  fossil  ante- 
lopes have  been  discovered ;  they  are  allied  to  species  living  at  the 
present  day,  thus  the  Tragocerus  resemble  the  goat  in  its  horns, 
although  it  is  a  true  antelope ;  the  Palceoryx  has  horns  like  the  Oryx^ 
but  differs  from  that  genus  in  its  molar  teeth;  the  Palceorcas  ap- 
proaches to  the  Orcaa  by  its  horns,  and  to  gazelles  by  other  characters. 

M.  Gaudry  states  that  Pikermi  is  not  the  only  locality  where 
these  fossil  remains  have  been  found,  but  that  they  are  distributed 
over  the  whole  country.  He  has  drawn  up  tables,  showing  the 
geological  range  of  all  the  species. — Comptes  Bendus,  Feb.  19, 1866. 


II. — On  some  Stone  Ham^iers  of  the  Ancient  Americans,  used  in 
THE  Working  of  the  Copper  and  Native  Silver  Mines  of 
Lake  Superior. 

By  M.  J.  Marcoxt. 

AT  one  of  the  workings,  called  the  "  Mine  de  la  Compagnie  du 
Nord-Ouest,"  at  Point  Kievenau,  some  excavations  were  dis- 
covered, which  indicate  that  this  locality  has  been  largely  worked 
by  the  Indians.  In  these  old  workings  were  found  a  great  number 
of  stone  hammer-heads  of  an  oval  or  elliptical  shape,  weighing  about 
two  or  three  kilogrammes,  and  formed  of  such  hard  rocks  as  lepty- 
nite,*  quartz,  and  pori)hyry.  These  hammers  are  heavy  and  difficult 
to  handle,  being  only  employed  to  break  very  hard  rocks,  and  as  no 
specimens  set  in  hafts  have  been  met  with,  the  means  employed  by 
the  Indians  for  fixing  and  using  them  is  not  known. 

M.  Marcou,  however,  states  that,  when  crossing  the  prairies  many 
years  ago,  he  noticed  in  the  possession  of  the  Kioway  Indians  (the 
wildest  and  most  uncivilized  of  all  the  tribes  in  North  America) 
one  of  these  stone  hammers  set  in  a  handle.  The  hammer  head  was 
composed  of  quartz,  and  weighed  about  two  kilogrammes,  it  was 
much  worn,  and  one  of  the  ends  was  chipped;  it  was  bound  to  a 
handle  with  a  strip  of  bison  skin. — Comptea  Bendus,  Feb.  26,  1866. 

1  Composed  of  qaartz  and  felspar. 
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HL — Note  on  a  Bed  of  Fossils  in  Hauts-Loibe. 

By  M.  Bertrand  db  Lom. 

THIS  stratom,  called  "  Coupet,"  properly  belonging  to  the  neigh- 
bouring volcano,  merits  particular  attention  from  geologists ; 
for,  independently  of  the  Pozzuolana,^  which  is  there  found  in 
inexhaustible  quantities,  and  of  the  corundums  and  gems  also 
met  with,  it  yields  a  considerable  number  of  bones  of  large  and 
small  mammals — pachyderms,  ruminants,  camivors,  and  rodents — 
belonging,  for  the  most  part,  to  extinct  species.  The  bones  of  the 
mastodon,  and  those  of  the  elephant,  are  found  there  under  condi- 
tions 80  similar  as  to  lead  to  the  conclusion  that  these  animals  lived 
contemporaneously,  an  opinion  contrary  to  that  held  by  most  palseon- 
tologists.-— Cbmptea  Bendm,  Feb.  26,  1866. 


IV. — Fossils  of  the  Aptien  Stage  of  Spain. 

By  Prop.  H.  Coquand. 

[MoNOORAPHiE  Paleontolooiqve  DB  l'etaob  Aptien  DB  L'EsPAONB,  par  H. 
GoQUAND,  Professeur  de  66ologie  et  de  Mineralogie.  Sto.,  Marseilles,  1866, 
pp,  221,  28  plates.] 

THE  Aptien  stage,  of  D'Orbigny,  is  one  of  the  lower  members  of 
the  Cretaceous  series,  and  the  volume  before  us,  describing  its 
(invertebrate)  fauna,  is  of  the  highest  value.  In  his  preface  the 
author  tells  us  that  he  has  spared  neither  his  time  nor  his  money  to 
render  the  work  as  perfect  as  possible,  and  the  truth  of  this  remark 
is  well  borne  out  in  the  manner  in  which  it  has  been  executed.  It 
is  the  result  of  study  during  three  months  in  the  provinces  of  Temel 
and  Castellon  de  la  Plana  (Aragon),  where  the  Aj)ticn  stage  is  best 
developed.  Prof.  Coquand  confines  liimself  to  the  Palaeontology  of 
the  district  he  examined,  reserving  the  Geology  for  another  work. 
He  commences  by  reviewing  the  previous  labours  of  Geologists  in 
this  field,  amongst  whom  MM.  de  Vemeuil,  Collomb,  and  Alcibar 
are  foremost.  He  then  gives  short  accounts  of  the  Aptien,  Gardo- 
nien,  and  Carentonien  stages  of  the  Cretaceous  series,  as  an  intro- 
duction to  the  more  complete  descriptions  ho  intends  to  publish 
afterwards.  He  describes  231  species  of  Fossils  from  the  Ai)tien 
beds,  comprising  3  Annelids,  25  Cephalojiods,  52  Gasteropods,  121 
Conchifers,  9  Brachiopods,  14:  Echinodernis,  6  Corals,  and  1  Fora- 
minifer ;  and  gives  lists  of  the  Aptien  Fossils  of  S^vitzerland,  of  the 
Aptien  Fossils  common  to  Switzerland  and  Spain,  of  those  species 
common  to  Yonne  and  Spain,  of  those  common  to  Provence  and 
Spain,  to  England  and  Sjjain,  to  South  America  and  Europe,  and 
lastly,  those  common  to  North  Africa  and  Spain. — H.  B.  W. 

^  Volcanic  ash,  used  as  mortar  for  buildiDg  puposes.     It  derives  its  name  from  the 
town  PoMUoli,  in  the  Bay  of  Naples. 
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v. — Okoloot  of  Bas-Bouloknais. 

By  M.  £.  RiQAOx. 

KoTicB  Stbatio&aphiqus  bur  lb  BAS-BovLomrAiBy  par  R  Bioaux.    [BuHetin 
de  la  SwaU  AiMd^iq^  de  Btmlogm,  Ko.  4,  1865.1 

THE  Bas-BonlonnaiB  oocnpies  a  small  Jnrassio  basin,  resting  on 
PaliBOzoio  strata,  in  the  Oretaceons  aiea  of  the  north-east  of 
France. 

M.  Eiganx  gives  numerous  sections  of,  and  lists  of  fossils  from, 
all  the  strata  exposed  in  this  region. 

The  Paleeozoio  formations  are  (1)  the  Deyonian,  which  extends 
from  Blacourt  stream,  near  the  road  between  Calais  and  Boulogne, 
and  disappears  near  Fiennes  (at  Gaffiers  it  is  overlain  by  Gkult) ; 
and  (2)  the  Carboniferous,  consisting  of,  first,  a  Dolomitic  bed, 
then  a  mass  of  Limestone,  then  Coal,  and  above  that  another  bed  of 
Limestone,  similar  to  the  one  below.  This  succession  M.  Bigaux 
believes  to  have  been  due  to  a  disturbance  which  has  caused  an  in- 
version of  the  strata,  so  as  to  make  the  same  bed  of  Limestone 
appear  above,  as  well  as  below  the  coal. 

The  Jurassic  rocks,  comprising  the  Bathonien,  Callovien,  Ox- 
fordicn,  Coralllen,  Kimmeridgien,  Portlandien,  and  Wealden  stages, 
are  then  described.  A  table  of  the  strata  is  given,  showing  their 
lithological  divisions,  and  the  zones  characterised  by  particular 
species  of  fossils. — ^H.  B.  W. 


VI. — Quartebly  Joitbnal  of  Science. 

THE  April  Number  of  tliis  Journal  opens  with  a  long  article,  en- 
titled "  Darwin  and  his  teachings,'*  accompanied  with  a  litho- 
graphed portrait  of  tliat  distinguished  naturalist.  His  writings, 
consisting  of  original  observations  on  nearly  every  branch  of  Na- 
tural History,  but  principally  his  "Origin  of  Species,"  are  here 
discasseil. 

There  is  also  a  paper  "  On  the  Antiquity  of  the  Volcanos  of  Au- 
vorgne,"  by  Dr.  Daul)eny,  F.R.S.,  etc.,  and  in  giving  a  notice  of 
Lis  conclusions  we  cannot  do  better  then  quote  the  following  para- 
graph : — 

"Everything  therefore  concurs  to  bespeak  a  high  antiquity  for 
these  formations,  and  to  indicate  a  long-continued  operation  of  de- 
nuding forces  upon  the  beds  of  igneous  matter  since  their  eruption ; 
and  yet  all  these  events  must  have  been  posterior  to  the  formation 
of  some  at  least  of  the  fresh- water  beds  of  the  Auvergne  country, 
formations  which  Sir  Cliarles  Lyell  refers  to  the  Eocene  period.  It 
seems,  indeed,  most  probable  tliat  these  erui)tions  of  igneous  matter 
had  broken  out  at  the  time  when  the  district  was  covered  by  ex- 
tensive sheets  of  fresh  water,  like  the  great  lakes  of  North  America, 
and  hence  may  have  been  derived  their  greater  compactness,  as  com- 
pared with  the  more  modem  volcanic  products  before  alluded  to,  an 
indication  of  their  having  been  erupted  under  a  pressure  greater 
than  that  of  the  atmosphere." 

Amongst  otlier  articles  is  one  on  "  Comparative  Philology  as  indi- 
cating the  Antiquity  of  Man,"  by  Mr.  David  Parkes. 
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The  Qeolooioal  Stjbvet  of  Viotokia. 

TmoEu,  Gbolooicallt  Coloukbd.  Bt  Alfkbd  R.  C.  Sklwtn  fGorenunent 
Geologist  and  Director  of  Mining  ana  Geological  SurTeys).  8  sheets :  scale 
Smiles  to  1  inch.    Melbourne,  July  Ist,  1863. 

GiOLOGiCAL  Subybt-Map  OP  VICTORIA :  Sheets  I ;  2.  N.W.  and  S. W. ;  3,  N.W. 
snd  S.W. ;  4,  S.W. ;  5.  S.W.  and  S.E. ;  6 ;  7,  N.W.,  N.E.  and  S.E. ;  8,  S.W. 
and  S.E. ;  9  ;  10,  N.W.  and  N.E. ;  12,  S.E. ;  13,  S.W. ;  14,  S.E. ;  19,  N.E. 
and  S.E.;  20;  21,  N.W. ;  23;  24,  N.E.  and  S.E.;  28,  N.E.  and  S.E. ;  29, 
N.W.,  N.£.  and  S.W. — 47  quarter-sheets.  Scale  2  inches  to  1  mile.  With  an 
ladex-map,  scale  32  miles  to  1  inch,  showing  the  progress  of  the  Geological 
Surrey  of  victoria  up  to  May  1st,  1864. 

CboLOGSBCHB  Kakte  DE&  Proyinz  Yictorta  :  uach  den  offiziellen  Au&ahmen 
unter  der  Direction  von  Alfred  R.  C.  Selwyn.  Reduzirt  von  A.  Pbtermann. 
Scale  1 :  2,000,000  (about  31 1  miles  to  1  inch).    Gotha,  Justus  Pertses,  1865. 

liPORT  OP  THB  Director  op  the  Geological  Survey  of  Victoria  por  thb 
PxRiOD  PROM  June  1863  to  September  1864,  with  Appendices.  Fol. 
28  pages.    Melbourne,  1865. 

rB  above  list  indicates  very  forcibly  that  in  a  colony  like  Vic- 
toria, which  is  rendered  attractive  to  emigrants  by  the  fame  of 
Iti  mineral  wealth,  the  first  efforts  of  a  geological  survey  will  neces- 
iarily  be  devoted  to  satisfying  the  popular  demand  for  maps,  more 
)r  less  reliable,  of  as  large  an  area  as  practicable  in  the  shortest 
{)08sible  time.  Pure  science  must  therefore  be  expected  to  fare 
"ather  badly  for  some  years,  notwithstanding  that  so  accomplished  a 
laturalist  as  Professor  McCoy  is  attached  to  the  Geological  Survey 
)f  Victoria,  in  the  capacity  of  Palaeontologist,  and  that  Mr.  Selwyn, 
he  Director  of  the  Survey,  is  especially  desirous,  -without  always 
laving  the  opportunity,  of  doing  his  work  thoroughly  and  scientifi- 
jally  as  he  progresses.  Be  it  therefore  understood  that  any  adverse 
aiticism  would  apply  to  the  pressure  put  by  the  people  and  the 
;ovemment  upon  the  surveyors  and  not  to  the  survey  itself.  We 
lave  been  led  to  these  remarks  by  perusing  the  last  Report  of  the 
Director  of  the  Survey,  but  we  are  not  likely  to  find  fault  with  the 
ixecution  of  the  maps  notwithstanding  the  serious  difficulties  with 
^hich  he  had  to  contend.  From  Mr.  Selwyn's  preface  to  this  document 
ve  see  that  ho  has  endeavoured  to  impress  upon  the  Executive  Go- 
emment  tliat  it  is  extremely  undesirable  to  detach  surveyors  from 
heir  regular  work  of  making  "  steady,  detailed,  and  connected  ob- 
ervations  over  economically  very  important,  though  perhaps  limited, 
reas,"  in  order  to  make  hasty  and  imperfect  explorations  of  larger 
racts  of  country.  This  coup  d^oeil  style  of  surveying  appears  to  have 
eeii  often  tried  and  found  wanting,  for,  as  Mr.  ScIwjti  observes,  it 
i  practically  useless  as  regards  the  development  of  the  mineral  re- 
ources  of  the  country,  and  in  some  cases  appears  to  have  led  to 
Lirectly  injurious  results,  owing  to  the  imperfect  and  partial  infor- 
nation  which  hasty  exploration  enables  the  geologist  to  give. 
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This  natural,  and  therefore  almost  universal,  demand  for  maps  by 
the  Victorian  colonists  has,  however,  led  to  one  very  desirable  result, 
namely,  the  publication  by  the  government  of  a  geological  sketch- 
map  of  the  colony,  the  lines  having  been  drawn  by  Mr.  Selwyn 
himself.    Tliis  map,  which  is  on  the  tolerably  large  scale  of  eight 
miles  to  the  inch,  gives  a  capital  synopsis  of  Victorian  geology,  and 
so  important  has  it  l)cen  deemed  on  the  continent  of  Europe  that  the 
enterprising  scientific  publisher  of  Gotha  has  employed  Dr.  Peter- 
mann  to  make  a  reduction  of  it.    The  contrast  between  this  map  and 
one  of  Great  Britain  is  very  great.     We  miss,  especially,  the  evident 
lines  of  strike  of  the  differc^nt  formations,  which  we  are  accustomed 
to  see  exhibited  with  such  regularity  on  maps  of  our  own  ialandn. 
Victoria  seems  to  be  formed  of  a  great  mass  of  Palaeozoic  Tockfl, 
through  wliich  protrude  large  areas  of  granite  and  trap,  and  upon 
which  repose,  near  the  coast,  belts  of  Mesozoic  and  Tertiary  sti^ta, 
and  volcanic  products.     On  the  margin  of  the  map  it  is  stated  that 
remunerative  gold  workings  may  be  found,  either  in  qimrtz-reefs  or 
as  alluvial  deposits  in  the  Lower  Paleozoic,  Metamorphic,  Pliocene, 
and  Post-pliocene  strata,  and  in  the  Granitic  and  Upper  Volcanic 
rocks. 

The  survey -maps,  which  are  on  the  scale  of  two  inches  to  the 
mile,  are  very  creditable  specimens  of  colonial  chromo-lithography. 
Every  attempt  seems  to  have  b€»en  made  to  render  them  as  complete 
and  accurate  as  jxMssible,  not  only  as  geological  and  topographical 
maps,  but  also  Jis  guides  to  the  physical  geography  and  resources  of 
the  c'ountrv.  Bosiiles  the  distribution  of  the  formations,  the  indi- 
cations  of  dip  and  strike,  and  other  dat«  usually  inserted  on  geolo- 
pcal  maps,  they  contain  a  considerable  amount  of  information  as  to 
the  composition  and  fossil  contents  of  the  various  strata,  the  mine- 
ralogy of  the  enqitive  and  volcanic  rocks,  and  the  localities  in  which 
p:old-veins  and'gold-drifts  have  been  or  are  profitably  worked,  in- 
cluding statistics  as  to  the  amount  of  gold  per  ton  obtained  by  these 
different  workings.  The  localities  and  numbers  of  the  specimens  ob- 
tained by  the  surv^eyors  and  deposited  in  the  Melbourne  Museum  are 
carefully  marked  on  the  maps,  and  thus  afford  to  the  colonists 
valuable  means  of  comparison ;  and  as  the  boundju-ies  and  numbers 
of  the  numerous  allotments  are  mapped  with  the  same  care  as  the 
outlines  of  the  geological  formations,  no  doubt  the  facilities  thus 
given  are  duly  appreciated. 

A  region,  whose  recent  fauna  and  flora  are  so  peculiar  as  those  of 
Ausiralia,  might  be  expected  to  yield  some  geological  puzzles.  Ac- 
cordingly wo  find  that  all  the  fossiliferous  strata  possess  a  very  high 
interest  to  the  palajontologist.  The  Lowct  Silurian  beds  yield  Grap- 
tolites,  agreeing  genus  for  genus,  and  almost  specifically,  with  those 
from  the  Skidclaw  slates  of  England,*  and  bearing  a  remarkable 
i*esendjlancc  to  those  from  the  Quebec  group  of  Canada. 

Of  the  British  species  we  may  especially  mention  Diplograpsw 
prist  18 J   GraptoUtes  LftdenatSy  G.  tenuis j  G,  lattis,  and  G,  8a<fittariu8 ; 

^  Sec  Quart.  Journ.  Geol.  Soc.  toI.  xix.  p.  139. 
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while  the  most  important  of  those  common  to  Victoria  and  Canada 
are  Diplograpsw  pristia,  D.  mucronatus,  D.  reciangidaria,  Phyllograpius 
tenw,  Didymograpsus  caducetUy  Graptolites  Logani,  and  many  others. 
Tnis  community  of  fossils  is,  however,  not  confined  to  the  OraptO' 
UUb^  but  extendis  to  other  classes  of  animals,  such  well-known  species 
as,  for  instance,  Orthoeeras  hullatum  and  Phacops  loTigicaudatua,  occur- 
riBg  in  the  Upper  Silurian  rocks  of  Victoria. 

Notwithstanding  the  occurrence  of  these  fossils,  the  geological 
floxreyors  have  not  attempted,  and  we  think  wisely,  to  correlate  the 
Yictoiian  deposits  with  those  of  other  regions  more  closely  than  is 
indicated  by  the  terms  Upper  and  Lower  Silurian. 

The  Silurian  rocks  have  been  stated  by  Mr.  Selwyn  to  be,  so  far 
as  we  know,  "  the  source  whence  the  whole  of  the  gold  now  pro- 
dnoed  in  Victoria  has  originally  been  derived."  An  inspection  of 
Mr.  Selwyn's  map  will  show  how  large  an  extent  of  surface  they 
now  occupy,  while  the  arrows  indicating  the  dip  reveal  a  oon- 
riderable  amount  of  undulation.  It  is  therefore  certain  that  a  very 
large  area  of  the  same  portion  of  the  scries  has  been  subjected  to 
denuding  influences,  and  if  that  portion  be  the  one  containing  the 
gold-veins,^  or  if  the  gold- veins  occur  throughout,  as  they  appear  to 
do,  the  hugeness  of  the  great  model-pyramid  exhibited  in  the  Inter- 
national Exhibition  of  1862  will  no  longer  surprise  us,  especially 
when  we  recollect  that  gold  still  occurs  in  ntu  over  a  considerable 
portion,  if  not  the  whole,  of  this  area,  and  the  auriferous  drifts  also 
occupy  a  great  extent  of  country,  and  are  even  richer  in  the  precious 
metal  than  tlie  rocks  whence  they  were  derived. 

The  Devonian  formation  appears  to  be  altopcether  absent  from  the 
colony,  but  the  Carboniferous  period  is  considered  by  Prof.  McC-oy 
to  be  represented  by  the  formation  which  is  mapped  by  Mr.  Selwyn 
as  Upper  Palaeozoic,  and  which  has  yielded  species  of  Phillipsiaj 
BrachjmeiopnSj  and  Bairdia,  with  Productns,  Lepidodendron,  etc. — 
the  first-named  genera  being  characteristic  of  the  Carboniterous  for- 
mation in  Europe. 

These  Upper  Palfoozoic  dc])osits  do  not  ajipear  to  possess  any 
wide  geographical  range  in  Victoria,  nor  to  yield  minerals  of  econo- 
mic value,  although  in  certnin  localities  they  afford  freestones  suitable 
for  building.  In  the  ''  Victorian  Essays  "  ]Mr.  Solwyn  stated  that  in 
several  localities  thick  masses  of  conglomerate  occur  t^nvards  the 
ba.se  of  the  series  ;  this  conglomerate  is  composed  of  roundo<l  pebbles, 
with  occasionally  angular  fragments  of  all  sizes, — of  granite,  green- 
stone, various  porphyries,  hard  slate,  gritty  sandstx)ne,  grey  quartz- 
rock,  and  quartz  ;  and  ho  remarked  that  the  character  of  the  beds  is 
**  suggestive  of  the  results  likely  to  be  produced  by  marine  glacial 
transi)ort." 

Regarding  the  Secondary  rocks  there  has  always  been  some  con- 
sidenible  difference  of  opinion,  the  New  South  Wales  geologists  con- 
tending that  their  coal -formation  is  of  Paleozoic  age,  notwithstanding 
the  Oolitic-looking  plants  contained  in  it,  while  Professor  McCoy  says 

^  The  gold- veins  appear  to  run  pretty  constantly  nearly  N.  andS. 
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that  the  Palsdozoic  fossils  (induding  a  Lepidodendron),  said  to  have 
come  from  the  same  beds,  haye  in  reality  been  obtained  from  different 
strata.  A  paleontologist  would  no  doubt  be  inclined  to  assume  that 
such  was  the  case ;  but,  as  all  the  New  South  Wales  geologists  aver 
the  contrary,  the  assumption  cannot  be  admitted  as  a  valid  aigomenty 
although  there  is  doubtless  something  yet  to  be  discovered  earplana- 
tory  of  this  strange  association,  and  that  something  maif  tnin  out  to 
be  some  admixture  of  the  fossils  or  confusion  of  the  beds,  the  proba- 
bility of  which  is  increased  by  the  recent  discovery  of,  to  all  appear- 
ance, a  Tertiary  (I)  shell,  thirty  feet  above  the  Newcastle  (N.S.W.) 
coal  and  three  hundred  feet  below  the  surface. 

We  might  almost  declare  that  Australian  paheontologists  are  toil- 
ing under  a  Jurassic  incubus,  for  is  it  more  strange  to  find  ZamiteM  and 
Tamiopteria  associated  with  Conviaria,  Fene$idla  and  OrthoeeraB,  tlian 
a  ''  costate  "  Trigonia  in  the  Tertiary  formation  ?  And  the  Juiassio 
element  did  not  entirely  disappear  even  in  the  Tertiary  period,  for 
it  lingers  still  in  the  terrestrial  fauna  of  the  island-continent. 

The  strata  termed  Mesozoic  by  Prof.  M'Coy,  and  mapped  as 
Oolitic  by  Mr.  Selwyn,  comprise  all,  or  nearly  all  the  coal-bearing 
rocks  of  Victoria ;  the  maps  show  that  they  occupy  a  considerable 
area  in  the  colony,  and  bituminous  seams  of  coal  are  stated  to  have 
been  found  at  several  localities,  although  we  believe  that  in  Yictoria 
they  have  not  yet  been  profitably  worked,  owing,  probably,  to  the 
high  price  of  labour.  The  scries  yields,  however,  a  light-yeUovr 
banded  sandstone,  which  is  soft  and  easy  to  work,  and  becomes 
harder  ou  exposure  to  the  atmosphere.  In  some  localities  these 
properties,  with  its  extreme  durability  and  lightness  of  colour,  con- 
stitute it  a  valuable  and  ornamental  building  stone  (Sheet  9  S.W., 
note  8) ;  but  at  Port  Arlington  it  exfoliates  so  rapidly  as  to  be  quite 
useless  for  economic  purposes. 

The  Tertiary  deposits  are  the  most  varied  in  character  and  the 
most  prolific  in  fossils  of  all  the  sedimentary  rocks  of  Victoria ;  they 
possess  also  an  unusual  interest  from  the  fact  of  their  necessarily 
being  the  key  to  the  origin  of  the  recent  fauna  and  flora  of  the  Aus- 
tralian region.  In  Australia,  and  to  a  less  extent  in  the  seas  which 
surround  it,  wo  find  at  the  present  day  the  nearest  allies  to  those 
animals  which  were  dominant  in  Europe  during  the  Oolitic  period* 
Tlie  question  therefore  arises,  how  far  can  tliese  Marsupials, 
Trigonia? ,  etc.,  bo  traced  back  in  the  Australian  region  ?  Having 
seen  that  the  Mesozoic  strata  are  so  imperfectly  represented  in 
Victoria,  it  is  important  to  state,  for  tlio  satisfaction  of  the  philoso- 
phical naturalist,  that  the  Tertiary  deposits  occur  in  great  variety, 
are  very  fossil iferous,  and  will,  doubtless,  some  day  yield  important 
results  bearing  on  many  recondite  pala»ontological  questions.  The 
Geological  Survey  of  Victoria  have  already  named  certain  strata 
Post  Pliocene,  Newer  Pliocene,  Older  Pliocene,  Miocene,  and 
Eocene  (Mt.  Eliza  Beds) ;  but  although  these  names  probably 
represent  the  order  of  succession  which  they  have  iuter  se,  it  may 
be  questioned  whether  any  data  are  yet  known  which  would  war- 
rant   their    correlation,    even   homotaxeously,  with   the   similarly 
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designated  deposits  oooorring  in  Europe.  If  such  are  in  the  posses- 
sion of  prof.  M'Coj  we  would  urge  him  to  make  them  known 
without  delay. 

The  igneous  rocks  associated  with  these  deposits  are  stated  hj 
Mr.  Selwyn^  to  be  strictly  volcanic,  and  in  no  instance  of  older 
date  than  the  Miocene  period;  but  their  greatest  development  took 
place  during  the  deposition  of  the  Pliocene  series. 

The  occurrence  of  gold-drifte  renders  the  Tertiary  formation  of 
▼a«t  importance  to  the  colony  in  an  economic  point  of  view ;  but 
geologically  they  have  a  subordinate  interest  to  that  of  the  fos- 
■iliferous  strata  associated  with  them.  On  the  maps  they  are 
divided  into  four  groups  designated,  respectively,  Miocene,  Older 
Plioceiie,  Newer  Pliocene,  and  Post  Pliocene,  or  Oldest,  Lower, 
Middle,  and  Upper  Gk>ld-drifts ;  the  three  upper  stages  sometimes 
all  occur  in  one  locality,  but  their  relation  to  the  underlying 
depoeits  does  not  appear  to  be  well  made  out. 

In  a  marginal  note  on  the  maps  it  is  stated  that  deposits  of  sand, 
oiay,  and  gravel  of  the  age  of  the  Upper  (Jold-drifts  (Post-Pliocene) 
ooouT  at  intervfids  along  the  courses  of  6l11  the  vcdleys ;  they  are 
firequently  cut  through  and  redistributed  by  the  existing  rivers 
during  floods. 

Amongst  the  numerous  other  notes  on  the  margins  of  the  Survey- 
aheets,  we  may  especially  mention  those  on  No.  7,  N.W.,  which, 
with  the  accompanying  section,  plan,  and  view,  elucidate  the 
position,  structure,  and  contents  of  an  important  cave  at  the  head 
of  the  Toolam  Toolern  Creek,  which  was  explored  in  1857  by  Mr. 
Aplin.  This  cave  is  in  a  basalt-dolerite  belonging  to  the  Upper 
Volcanic  group  (Pliocene)  on  the  side  of  a  ravine  excavated  in 
that  rock,  and  exposing  the  underlying  contorted  Lower  Silurian 
rocks  at  the  sole  of  the  valley ;  it  has  yielded  specimens  of  Canis 
DingOy  Phalangtsta  vulptna,  Dasyurus  viverrinuSy  and  Peramehs  obestda, 
all  being  species  now  existing  in  Australia;  also  Diaholus  ursinus 
(the  Tasmanian  Devil)  no  species  of  which  genus  is  at  present 
known  in  the  island-continent.  Besides  these  there  are  new  species 
of  Dasyurus,  Fhalangisia,  Hypsiprymnvs,  and  Macropus,  more  or  less 
allied  to,  but  distinct  from,  the  existing  forms,  together  with  a 
representative  of  a  new  genus  of  carnivorous  placental  mammals, 
of  whose  affinities  no  indication  is  given.  All  the  bones  from  this 
cave  are  strongly  adherent  to  the  tongue,  and  have  quite  lost  their 
animal  matter. 

In  conclusion  we  will  just  call  attention  to  the  singular  fact  that, 
whether  we  examine  the  fossils  from  the  Silurian,  Carboniferous, 
Oolitic,  or  Tertiary  formations  of  Australia,  we  cannot  help  being 
struck  by  the  remarkable  resemblance,  often  even  identity,  which 
they  bear  to  fossils  from  strata  passing  under  the  same  names,  and 
occurring  in  distant  regions  of  the  earth. 

H.  M.  J. 

1  Victorian  Essays. 
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Geological  Society  op  London. — L  March  21, 1866. — ^Warii^- 
ton  W.  Smyth,  Esq.,  President,  in  the  Chair.  The  following  oom- 
munications  were  read : — 1.  "  On  the  Fossil  British  Oxen. — ^Part  L 
Bos  Urua,  Coesar."     By  W.  Boyd  Dawkins,  Esq.,  M.A.,  F.G.S. 

The  problem  of  the  origin  of  our  domestic  races  of  cattle  was 
considered  by  the  author  to  be  capable  of  solution  only  after  a  care* 
ful  examination  of  each  of  the  three  European  fossil  species  of 
Oxen,  namely.  Bos  Urus  of  Csesar,  B.  longifrons  of  Owen,  and  B. 
bison  of  Pliny.  In  this  paper  he  began  the  inquiry  with  Bos  Urm, 
Csesar,  being  the  Boa  primigeniw  of  Bojanus,  and  he  arrived  at  the 
conclusion,  that  between  this  species  and  Bos  Taurus,  or  the  common 
Ox,  there  is  no  difference  of  specific  value,  though  the  difference  in 
size  and  some  other  characters  of  minor  value  render  the  bones  of 
the  two  varieties  capable  of  recognition.  After  giving  the  syno^ 
nymy  of  Bos  TJrus  in  some  detail,  and  measurements  of  the  different 
bones  as  represented  by  specimens  from  a  number  of  localities,  Mr. 
Boyd  Dawkins  described  the  range  of  the  species  in  space  and  time, 
showing  that  it  coexisted  in  Britain  with  liie  Mammoth,  Bhinoceros 
leptorhinus,  B,  megarhinus  and  B.  ticTiorhinus,  and  was  associated  with 
Eleplias  anttqtiuSy  Felts  speloea,  Ursus  spekeus,  U.  arctos,  Bos  priscus, 
Megaceros  EibemicnSf  Cervus  elaplins,  C.  tarandus,  Equus  fosstlis,  etc, 
and  held  its  ground  during  the  Prehistoric  period,  after  most  of  these 
animals  had  become  extinct  or  retreated  from  this  country.  The 
precise  date  of  its  extinction  in  Britain  was  stated  to  be  somewhat 
uncertain,  although  the  author  inclined  to  the  belief  that  it  existed 
in  the  wild  state  as  late  as  the  middle  of  the  12th  century ;  while 
on  the  continent  it  seems  probable  that  it  lingered  imtil  the  16th 
century.  The  author  then  endeavoured  to  explain  its  gradual  dimi- 
nution in  size  by  the  progressive  encroachment  of  cidtivation  on  its 
old  haunts;  and  in  conclusion,  stated  his  belief  that  at  least  the 
larger  cattle  of  Western  Europe  are  the  descendants  of  the  Bos  TJrus, 
modified  in  many  respects  by  restricted  rafage,  but  still  more  by  the 
domination  of  man. 

2.  "  Further  documents  relating  to  the  formation  of  a  new  island 
in  the  neighbourhood  of  the  Kameni  Islands."  By  Commander 
G.  Tryon.  Communicated  by  the  Lords  Commissioners  of  the 
Admiralty. 

A  detailed  account  was  here  given  of  the  formation  of  the  new 
island,  named  "Aphroessa"  by  the  Greek  Commissioners;  it  was 
stated  to  be  100  yards  long  by  50  wide,  and  to  be  daily  increasing 
in  size.  Volcanic  eruptions  had  taken  place  in  two  localities,  one 
in  the  new  island,  and  the  other  in  what  was  called  Mineral  Creek, 
which  is  about  two-fifths  of  a  mile  distant,  and  which  had  been 
completely  filled  up  with  lava.  Considerable  concussions  were  ex- 
perienced at  Patras  and  other  parts  of  Greece,  which  were  by 
some  attributed  to  an  earthquake,  and  by  others  to  volcanic  ex- 


Reports  and  Proceedings.  233 

plosions  ;  but,  with  these  exceptions,  no  earthquake  had  attended  the 
eruptions  or  the  formation  of  &e  island. 

3.  '*  Note  on  the  Junction  of  the  Thanet  Sand  and  the  Chalk,  and 
of  the  Sandgate  Beds  and  Kentish  Rag."  '  By  T.  M*Kenny  Hughes, 
Eeq.,  B.A.,  F.G.S. 

At  the  bottom  of  the  Thanet  Sand  there  is  always  a  bed  of  green- 
ooated  flints  in  a  green  and  rust-brown  clayey  sand,  which  the 
aathor  is  of  opinion  was  derived  from  the  decomposition  of  the 
chalk  by  the  percolation  of  carbonated  water,  after  the  deposition  of 
the  Thanet  Sand,  as  none  of  the  flints  are  water- worn,  and  only 
dialk  fossils  have  been  found  in  the  bed. 

At  the  base  of  the  Sandgate  beds,  and  resting  on  rubbly  Kentish 
Eag,  there  is  generally  a  bed  of  green  sand ;  it  may  be  seen  in  the 
quarries,  near  Maidstone,  where  it  occupies  furrows  of  the  nature  of 
pipes.  Mr.  Hughes  endeavoured  to  show  that  this  bed  has  been 
derived  from  the  decomposition  of  the  Eag  after  the  deposition 
of  the  brick-earth,  and  that  the  rubbly  limestone  b€4ow  it  is  the 
same  in  process  of  decomposition.  He  remarked,  in  conclusion,  that 
oonformabilities  or  unconformabilitics  of  beds  must  not  be  inferred 
from  an  examination  of  the  line  of  junction  only,  as  that  may  have 
been  very  much  modified  after  the  deposition  of  the  newer  formation. 

4.  "  On  the  Lower  London  Tertiaries  of  Kent."  By  W.  Whitaker, 
Esq.,  B.A.,  F.G.S. 

This  paper  gave  the  general  results  of  the  Geological  Survey 
work  in  the  Tertiary  district  of  Kent,  chiefly  by  the  author,  who 
expressed  his  agieement  with  Mr.  Prestwich's  paper,  except  in  a 
few  matters  of  mere  detail. 

Five  difierent  members  of  the  Tlianet  Beds  were  distinguished, 
the  only  constant  one  being  the  "  base-bed,"  the  possible  formation 
of  which,  after  the  deposition  of  the  sands,  etc.  above,  worked  out 
in  detail  by  Mr.  Hughes,  had  occurred  also  to  the  author.  It  was 
shown  that  the  fine  Thanet  Sand  of  West  Kent  was  replaced  east- 
ward by  beds  of  fossiliferous  sandy  marl  and  sand,  which  came  on 
in  succession  above  it. 

Of  the  overlying  Woolwich  Beds,  only  the  lower  part  is  present 
in  the  eastern  part  of  the  county,  the  middle  (the  estuarine  shell- 
beds)  and  upper  parts  being  limited  to  the  western  and  central 
districts. 

The  sands  of  East  Kent,  wliich  Mr.  Prestwich  had  somewhat 
doubtfully  classed  with  the  basement-bed  of  the  London  Clay  and 
the  pebble-beds  of  West  Kent,  part  of  which  had  been  classed  with 
the  Woolwich  series  and  part  with  the  basement-bed,  the  author  had 
been  led  to  look  upon  as  a  distinct  division,  to  which  he  gave  tho 
name  "  Oldhaven  Beds,"  and  which  are  separable  alike  from  the 
London  Clav  above  and  from  the  Woolwicli  Beds  below. 

The  basement-bed  of  the  London  Clay,  in  the  limited  sense  in 
which  it  is  understood  by  tho  author,  changes  its  structure  according 
to  that  of  the  underlying  beds. 

The  author  corrected  some  mistakes  that  had  been  made  in  a 

*  See  also  Mr.  G.  Dowker's  paper  on  this  Bubject  at  ^.  ^\Q, 
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paper  printed  in  the  Society's  Journal,  in  which  an  nndonbted 
Eocene  bed,  near  Chislet,  was  classed  with  the  Crag,  on  the 
strength  of  its  fossils,  many  of  which  he  belieyed  to  have  been 
wrongly  named. 

It  was  then  pointed  ont  that  the  Woolwich  and  Beading  series 
was  known  to  be  transgressive  over  the  underlying  Thanet  Beds, 
and  it  was  shown  that  the  Oldhayen  Beds  were  transgressive  over 
botii,  so  that  outliers  of  the  last  might  rest  at  onoe  on  the  Ohalk ; 
and  from  this  the  author  thought  that,  in  the  absence  of  good  palsd- 
ontological  evidence,  the  occurrence  of  the  isolated  patches  of  sand 
on  the  North  Downs,  which  Mr.  Prestwich  has  classed  with  the 
Crag,  might  be  explained  by  the  Geological  structure  of  the  older 
Tertiaries,  although  he  did  not  attempt  to  say  that  they  belonged  to 
that  series.  Should  a  more  decided  opinion  be  given  on  their  fossils 
he  was  quite  willing  to  take  Mr.  Prestwich's  view. 

The  following  specimens  were  exhibited : — Specimens  of  nine 
species  of  Miocene  Foraminifera  from  Malta;  presented  by  Capt. 
T.  A.  B.  Spratt,  E.N.,  C.B.,  F.E.S.,  F.G.S.  Flints  from  the  junction 
of  the  Thanet  Beds  and  the  Chalk ;  exhibited  by  G^ige  Dowker, 
Fsq.,  F.6.S. 

n.  April  11,  1866.— Warington  W.  Smyth,  Esq.,  President,  in  the 
chair.  The  following  communications  were  read : — 1.  "  On  the 
Brown  Cannel  or  Petroleum  Coal-seams  at  Colley  Creek,  New  South 
Wales."     By  WiUiam  Keene,  Esq.,  F.G.S. 

In  this  paper,  tlie  author  described  the  geological  position  of  the 
Brown  Cannel  or  Petroleum -coal  of  Colley  Crcok,  LiveqKK)!  Plains. 
From  an  examination  of  the  rocks,  he  stated  that  he  had  been  able 
to  detonnine  that  this  Cannel  is  below  the  Coal-seams  worked  in  the 
Newcastle  Coal-field.  It  appeared  to  form  the  very  base  of  the  Coal- 
measures,,  and  to  be  in  such  close  contact  with  the  Porphyries,  that 
these  latter  seemed  mixed  up  with  the  lower  portion  of  the  Cannel 
Coal.  There  are  two  parallel  seams  of  workable  thickness,  which  are 
tilted  at  a  high  angle,  and  run  north  and  south.  In  appearance,  the 
sp(>cimen8  are  identical  with  the  Brown  Cannels  from  Hartley,  and 
are  but  Uttlo  different  from  the  Boghead  coal  of  Scotland. 

At  Scone,  near  the  Kingdon  Ponds,  a  section  was  noticed,  in 
which  the  marine  fossiliferous  bed  is  proved  to  overlie  the  coal- 
seams,  affording,  as  the  author  remarks,  conclusive  testimony  as  to 
the  high  antiquity  of  the  Coal-beds. 

2.  "On  tlie  Occiurence  and  Geological  Position  of  Oil-bearing 
Deposits  in  New  South  Wales."   By  the  Rev.  W.  B.  Clarke,  M.  A.,  F.G.S. 

llie  author  first  described  the  oil-producing  schists  and  cannels  of 
New  South  Wales  as  they  exist  at  Colley  Creek,  at  the  head  of  the 
Cordeaux  River  (lUawarra  shales)  at  various  places  in  the  Wol- 
londilly  and  Nattai  valleys,  at  Reedy  Creek  (Hartley  Cannel), 
Stoney  Creek,  and  elsewhere;  as  well  as  a  substance  resembling 
**  Bog-butter,"  occurring  at  Boumda,  and  probably  of  very  recent 
date.  Respecting  the  Colley  Creek  Cannel,  described  iu  the  pre- 
vious paper^  Mr.  Clark  observed  that  he  saw  no  porphyry  near  it, 
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but  that  a  seam  or  mass  of    the  Oaimel,   which  here  oontains 

moneiDUS  soaroely  rounded  grains  of  quartz,  was  passed  through  in 

the  midst  of  a  series  of  layers  of  black,  partly  unctuous  day,  which 

alflo  contained  many  similar  quartz-grains ;  these  grains  gave  to  the 

day  a  poxphyritio  aspect,  so  that  by  sight  alone  one  might  be  led  to 

oonsider  tfafflu  a  decomposed  porphyry.     The  chief  conclusions  at 

iriiich  the  author  arrived  were,  (1)  that  with  the  exception  of  the 

Stoney  Creek  Gannel,  all  the  oil-producing  deposits  occur  in   the 

Upper  Coal-measures,  and  that  the  Cannel  of  Stoney  Creek,  on  the 

Biver  Hmiter,  occurs  in  the  Lower  Coal-measures,  which  are  above 

tte  Lower  Marine  Beds  with  Trilobites,  below  which  again  are 

numerous  fossiliferous  beds  before  the  porphyry  is  reached ;  and  (2) 

^t  the  Cannel  belongs  to  beds  in  which  Olossopteris  occurs,  and 

tiiarefore  may  be  a  slight  additional  evidence  of  their  antiquity,  as 

it  is  an  analogue  of  the  ''Bog  Head"  Cannel  of  Scotland. 

3.  "Bemarks  on  the  Copper  Mines  of  the  State  of  Michigan.*' 
By  H.  Bauerman,  Esq.,  F.G.S. 

The  author  described  briefly  the  different  conditions  under  which 
ottive  copper  is  found  in  the  troppean  belt  of  the  Upper  Peninsula 
of  Michigan,  on  Lake  Superior.  The  district  in  question  is  a  narrow 
itiip  of  ground  about  140  miles  long,  and  from  two  to  six  miles  in 
bvHkdth,  made  up  of  alternations  of  compact  and  vesicular  traps, 
^th  subordinate  beds  of  columnar  and  crystalline  greenstones,  con- 
fimnably  interbedded  with  sands  tones  and  conglomerates.  Three 
different  classes  of  deposits  are  known,  namely,  transverse  or  fissure 
lodes  in  the  northern  district,  cupriferous  amygdaloids  and  conglo- 
joeratee  following  the  strike  in  the  central  or  Portage  district,  and 
Di^egular  concretionary  lodes  also  parallel  to  the  bedding,  in  the 
KNithem  or  Ontonogon  district  In  the  fissure-veins  copper  occurs 
either  spotted  through  the  vein-stuff,  or  concentrated  in  compara- 
tively smooth  plates,  or  lenticular  masses,  of  all  sizes  up  to  500 
tons.  Li  the  Ontonogon  lodes  the  masses  are  also  large,  but  of 
much  more  insular  forms.  In  the  Portage  district,  on  the  other 
Wd,  only  small  masses  are  found,  the  great  production  of  the 
QUnes  of  this  region  being  derived  from  the  finely  divided  spots  and 
gtuns  interspersed  through  the  amygdaloids  and  conglomerates. 

After  giving  details  of  the  pheuomena  observed  in  the  lode+i  of 
particular  mines,  and  a  list  of  the  principal  alternations  of  mincnJs, 
t-hiefly  zeolites  with  quartz,  native  copper,  and  calcite,  the  latter 
iiUneral  being  both  newer  and  older  than  the  copper,  the  autJior 
piooeeded  to  notice  the  various  hypotheses  that  may  be  framed  for 
elucidating  the  occurrence  of  native  copper  in  the  Lake  Suj>erior 
^ps.     Two  principal  sources  were  indicated,  the  first  on  the  sup- 
position that  protoxide  of  copper  may  have  originally  formed  part  of 
^he  felspathic  component  of  the  trap,  or  that  the  same  rock  may 
have  contained  sulphuretted  compounds  of  copper  mechanically  in- 
^fermixed ;  while,  according  to  the  second  view,  the  overlying  sand- 
stones may  have  contained    small    quantities    of    copper-bearing 
^tiinerals  in  a  similar  manner  to  the  Kupferschiefer  and  other  Per- 
^i^Uan  and  Triassic  rocks  in  Europe.     Supposing  the  tniii^^^efai  tq^^ 
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to  have  been  peroolated  by  solutions  carrying  the  prodnctB  of  the 
alternation  of  such  mineraLs,  it  was  suggested  that  the  reduction  to 
the  metallic  state  was  mainly  produced  by  the  action  of  substancei 
containing  protoxides  of  iron,  which  by  higher  oxidation  have  given 
rise  to  the  dark-red  colour  and  the  earthy  ochreous  substances  found 
in  the  veui-matter.  The  causes  producing  the  metalliferous  depodti 
in  the  trap  were  stated  to  have  evidently  acted  throughout  the 
whole  system,  and  the  absence  of  copper  from  the  compact  beds  is, 
probably,  rather  duo  to  the  absence  of  cavities  fit  for  tiie  reoeptioii 
of  such  masses,  than  to  any  difference  in  chemical  composition. 

The  following  specimens  were  exhibited : — Gopper-ores  from  the 
State  of  Michigan;  exhibited  by  H.  Bauerman,  Esq.,  F.G.S.  i^ 
piece  of  an  iron  water-pipe,  containing  a  calcareous  incrustation 
deposited  from  the  water  supplied  to  the  City  of  Bath ;  presented 
by  John  Lawson,  Esq.,  C.E.,  F.G.S. 

Edinbuboh  Qbologigal  Sogibty. — ^March  1st,  1866— David  Page, 
Esq.,  F.B.S.E.,  F.G.S.,  Vice-President,  in  the  Chair.— Mr.  D.  J.  Brown 
read  a  paper  ''  On  the  section  of  the  Mid-Loihian  Coal-field  at  Shaw- 
fair,"  and  Mr.  G.  C.  Haswell  read  the  first  part  (introductory)  of  % 
paper  '*  On  the  Crustacea  of  the  Silurian  beds  in  the  Pentland  Hills." 

March  22nd,  1866.— B.  A.  F.  A.  Coyne,  Esq..  C.E.,  in  the  Chair. 

1.  Mr.  Geoige  Lyon  gave  a  short  sketch  of  the  ''  Geology  of  the 
Cowgate." 

After  alluding  to  some  of  the  more  prominent  archaeological  features 
of  the  Cowgate,  he  stated  that  the  hollow,  in  which  this  now  extinci 
suburb  of  the  city  stands,  is  the  result  of  the  denudation  of  the  Castle 
Book,  the  denuding  agent  having  scooped  out  two  parallel  and  con* 
verging  valleys,  one  on  each  side  of  the  great  central  ridge  on  whicb 
the  old  town  is  built, — ^that  which  forms  the  Cowgate,  being  about  sixtj 
feet  higher  than  the  other  which  formed  the  Nor*  Loch,  now  Princec 
Street  Gardens,  and  the  reason  why  this  ridge  is  so  sharp  and  wel 
defined,  arises  from  the  soft  nature  of  the  rocks,  principally  shales 
on  which  the  denuding  agent  acted.  The  excavations  recently  mad< 
for  the  New  County  Buildings,  laid  open  a  section  of  the  Bouldei 
clay  about  twenty  feet  deep,  in  which  were  imbedded  several  boulden 
i^hich  had  been  transported  by  currents  of  water  from  the  Castl< 
Bock.  Proceeding  in  a  direction  towards  the  Advocates  Library,  tiu 
pick  and  spade  laid  open  the  foundation  and  walls  of  old  tenement! 
and  a  thick  mass  of  rubbish,  containing  bones  of  animals,  shells  o: 
the  oyster,  cockle,  and  mussel,  which  showed  that  the  inhabitants  o: 
former  times  deposited  their  refuse  heaps  at  their  doors,  and  th( 
kitchen -midden  must  have  been  a  prominent  feature  in  the  bacli 
alleys  and  garden  enclosures. 

The  Cowgate  never  seems  to  have  been  a  loch  like  its  congenei 
which  now  forms  Princes  Street  Gardens.  It  probably  existed  onlj 
as  a  marsh.  The  drainage  of  the  Cowgate,  some  years  ago,  openec 
up  a  larger  section  of  the  Boulder  clay  to  the  depth  of  about  niD< 
feet ;  no  marl  was  found.  Several  trap  dykes  exist  along  this  line  o: 
denudation  which  strike  thiough.  ihi^  atrodta  in  a  direction  contrary  ti 
tlie  dip. 
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2.  Mr.  Thomas  Smyth  read  a  short  paper  ''On  Shell-mounds, 
and  on  the  discoyery  of  shells  in  the  superfioial  deposits  in  the 
Queen's  Park  near  St.  Anthony's  Chapel."  The  age  of  shell-mounds 
is  indicated  by  the  remains  found  in  them,  and  may  by  divided  into 
four  periods,  which  are  now  pretty  generally  recognised  by  archsBO- 
logists.  (1)  The  period  of  flint  weapons  rudely  shaped ;  (2)  that 
of  flint  weapons  well-shaped,  and  of  implements  of  polished  stone ; 
(3)  that  of  bronze,  and  (4)  that  of  iron,  commencing  with  the  dawn 
of  the  Boman  empire  and  coming  down  to  the  present  day.  Several 
exoellent  geologists,  who  have  not  made  archaeology  a  study,  consider 
that  the  term  ''shell-mounds"  must  be  applied  solely  to  those  mounds 
which  belong  to  the  first  period,  that  of  flint  weapons  rudely 
&8hioned;  and  that  all  shell-mounds  must  therefore  be,  like  the 
Danish  "  Ejokken-modding,"  or  "  kitchen-refuse  heaps,"  pre-histo- 
ricaL  Instead  of  belonging  to  any  one  period,  many  of  those  mounds 
belong  to  all  the  four,  with  centuries  intervening,  each  addition  to 
the  refuse-heap,  in  the  ascending  scale,  showing  an  improvement  in 
civilization.  On  the  other  hand  the  author  found  so  lately  as  the 
last  century,  the  natives  of  the  Andaman  Islands,  the  inhabitants  of 
Terra  del  Fuego,  and  other  isles,  used  flint  and  stone  weapons ;  and 
the  descriptions  given  by  travellers  of  the  shell-mounds,  which  were 
then  being  formed,  exactly  corresponded  with  the  pre-historic  mounds 
which  we  have  seen  in  Denmark.  Along  the  eastern  shores  of  the  United 
States  of  America  there  are  similar  mounds  not  four  centuries  old. 
It  would,  therefore,  be  absurd  to  limit  the  ago  of  shell-mounds  to  any 
precise  point  of  antiquity ;  and  he  considered  it  would  be  more  phi- 
losophical, and  less  confusion  would  arise,  were  all  writei^s  to  describe 
those  mounds,  in  Europe  at  least,  as  belonging  to  the  periods,  or  the 
oombination  of  periods,  which  the  nature  of  the  weapons  found  in 
them  indicated. 

In  the  second  part  of  his  paper  Mr.  Smyth  stated  that  various  de- 
posits of  shells  had  been  found  in  the  Queen's  Park,  Edinburgh,  but 
he  believed  that  they  were  all  of  very  modem  date.  Last  month  he 
aocidentally  discovered  one  of  these  modem  deposits  on  the  slope  of 
the  hill  below  St.  Anthony's  Chapel.  The  shells,  which  consisted  of 
the  common  oyster,  were  isolated,  and  lay,  so  far  as  ho  could  observe, 
at  the  depth  of  from  sixteen  to  twenty-six  inches  below  the  surface, 
he  al80  found  many  bones  of  sheep  and  oxen  in  the  place ;  and  a 
gentleman  has  since  discovered  two  Scotch  coins  (bodies)  one  of  them 
of  the  reign  of  King  James  III.,  and  the  other  of  the  reign  of  King 
James  V.,  the  former  at  a  depth  of  two  feet  two  inches,  and  the  latter 
at  a  depth  of  one  foot  ten  inches,  both  being  in  juxtaposition  with 
the  shells. — J.  H. 

CoTTESWoLD  Nattjhalists'  Fibld-club. — At  the  Annual  Meet- 
ing of  this  Club,  held  on  the  21st  of  March,  the  members  met  at 
the  residence  of  their  esteemed  President,  Sir  W.  V.  Guise,  Bart.,  at 
Elmore  Court,  which  is  situated  near  the  Severn,  about  four  miles 
from  Gloucester.  The  President  commenced  the  business  of  the  day 
by  the  reading  the  annual  address,  in  which  he  xevioiwedL,  m  «ai  ^i^^ 
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manner,  the  leading  featoies  of  interest  observed  by  the  Club  in  the 
excursions  made  during  the  past  year,  and  congratulated  the  mem- 
bers upon  the  excellent  papers  which  had  been  contributed,  and 
which  will  shortly  be  published  in  the  transactions.  As  the  Club  has 
undertaken  to  bring  out  some  expensive  illustrated  papers  of  much 
interest,  he  recommended  an  increase  of  the  annual  subscription  to 
15s.  The  Secretary's  account  having  been  duly  passed,  the  President 
gave  up  the  chair  to  the  Bev.  W.  S.  Symonds. 

Dr.  Wright  then  proposed  the  re-election  of  Sir  W.  Guise,  whidi 
was  seconded  by  Major-Oeneral  Toimghusband,  and  carried  onani* 
mously. 

The  President,  having  again  taken  the  chair,  paid  a  high  oompli* 
ment  to  Dr.  Paine,  the  Hon.  Sec.,  who  was  also  unanimously  re- 
elected.    Several  members  were  proposed,  and  the  Club  is  now  fulL 

The  suggestion  of  the  President,  to  raise  the  subscription,  was 
adopted ;  and  the  following  places  of  meeting  were  arranged  for 
the  year :— Stroud,  May  16th ;  May  HiU,  June  13th ;  Bath,  July 
18th ;  Evesham,  August  15th ;  Malvern,  September  12th. 

At  four  o'clock  dinner  was  served  in  the  fine  old  HalL  Those 
present  were  Sir  W.  and  Lady  Guise,  the  Misses  Guise,  the  Bevs. 
W.  S.  Symonds,  Lee  Warner,  Atwood,  and  Smithe,  Major-(}eneral 
Tounghusband ;  Major  Barnard ;  Drs.  Wright,  Washboum  and  Wilson ; 
Messrs.  P.  B.  Pamell,  Etheridge,  Nash,  Middleton,  Yowell,  Ball, 
Wilton,  Withered,  Mitchell,  Fi^er,  Silree,  Lucy,  Modin,  and  Dr. 
Paine. 

Mr.  Etheridge  read  a  Paper  "  On  the  Physical  Structure  of  the 
Northern  part  of  the  Bristol  Coal  Basin,  chiefly  having  reference  to 
the  Iron  Ores  of  the  Tortworth  area." 

He  referred  to  the  enormous  trade  in  coal  and  iron,  which,  in 
1864,  according  to  Mr.  Hobcrt  Hunt,  of  the  former  amounted  to 
92,787,873  tons,  the  value  of  which  at  the  pit's  mouth  is 
£23,197,968 ;  of  the  latter  10,064,890  tons,  having  a  recognized 
value  of  £3,367,144,  in  the  raw  state,  or  as  mineral  ore ;  but  when 
converted  into  pig-iron  4,767,951  tons,  at  the  value  of  £11,919,877. 
After  having  given  an  extremely  interesting  sketch  of  the  history  of 
iron  working  in  the  county,  from  the  earliest  times  of  which  there 
is  any  record,  and  described  the  general  physical  features  of  the 
district  where  it  is  found,  and  the  geological  position  and 
mode  of  occurrence  of  the  ores,  he  concluded  with  the  following 
abstract  of  the  generally  received  theories  of  the  origin  of  iron- 
stone veins  : — First,  the  contemporaneous  formation  of  mineral  veins 
with  the  rocks  which  enclose  them;  secondly,  the  filling  in  of 
fissures  found  in  rocks  by  the  sublimation  of  substances,  driven  by 
heat  from  beneath  upwards ;  and  thirdly,  the  filling  in  of  fissures  in 
rocks  by  chemical  deposits,  from  substances  held  in  solution  in  the 
fissures,  and  by  infiltration ;  such  accimiulations  and  deposits  being,* 
perhaps,  greatly  due  to  electro-chemical  agency.  It  is  to  this  latter 
in  the  main,  and  at  the  age  mentioned,  that  he  believed  the  iron- 
lodes  and  ores  of  the  Tortworth  district  to  have  accumulated. 
A  most  enthusiastic  vote  of  tibanka  waa  ^^aasied  to  Sir  W.  and  Lady 
Oaise  for  their  kind  and  hospitabble  xeoe^\ion.— ^ .  C^.\i« 
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Wabwigkbhtbb  Naturalists*  and  Aborsolooists'  Field-olub. 
—The  Annual  Winter  Meeting  of  this  Club  was  held  in  the  Warwick 
Moseom  on  February  26th,  1866.— The  President,  W.  Martin,  Esq., 
M.P.,  delivered  an  address  chiefly  devoted  to  Archaeology ;  he  espe- 
cially dwelt  upon  the  recent  discoveries  of  flint  implements  in  Post- 
Tertiary  deposits,  with  an  account  also  of  Lake  dwellings. 

The  Kev.  P.  B.  Brodie,  M.A.,  F.G.S.,  Vice-President,  next  read  a 
paper  "  On  the  Drift  of  Warwickshire,  and  on  the  evidence  of  glacial 
action  exhibited."  He  described  the  gravels  and  clays  along  the 
valley  of  the  Avon,  with  nlammalian  remains,  and  an  extensive  de- 
posit of  drift  of  all  ages  largely  scattered  over  a  considerable  tract  of 
the  county  around  Warwick.  His  discovery  of  quartzose  pebbles  in 
this  drift  containing  Lower  Silurian  fossils  similar  to  those  discovered 
in  the  New  Red  Sandstone  at  Budleigh  Salterton,^  was  particularly 
interesting  and  formed  the  chief  point  of  the  discussion  which  fol- 
lowed. 

Mr.  Whittem  then  read  a  paper  "  On  the  Drift  in  the  neighbour- 
hood of  Coventry,"  and  Mr.  Startin  described  the  drift  in  the  vicinity 
of  Exhall,  both  of  whom  confirmed  Mr.  Brodie's  statement  of  the 
evidence  which  these  superficial  deposits  afiford  of  the  action  of  ice 
at  the  period  when  the  gravels  were  deposited.  Mr.  Brodie  then 
read  a  paper  "  On  the  Fossils  of  the  New  Red  Sandstone  of  Warwick- 
shire," and  in  illustration  drew  attention  to  the  fine  collection  of 
Labyrinthodont  remains  in  the  Warwick  Museum.  Mr.  Startin  read 
a  paper  on  the  same  formation  near  Coventry.  After  which  Mr. 
Brodie  gave  a  vha  voce  explanation  of  the  quartzites  in  Normandy, 
with  their  remarkable  fossils,  the  deposit  whence  the  pebbles  in  the 
New  Red  Sandstone  of  Budleigh  Salterton  are  supposed  to  have 
been  derived. — P.  B.  B. 

Wabwickshibe  Natural  History  Society. — On  April  8th  the 
Annual  Meeting  was  held  at  the  Warwick  Museum.  Officers  for  the 
ensuing  year  were  elected.  The  Rev.  P.  B.  Brodie  read  a  paper  "On 
the  Geology  of  a  part  of  Warwickshire."  He  described  the  Drift, 
Lias,  New  Red  Sandstone,  and  Permian  formations,  with  their  cha- 
racteristic fossils,  illustrated  by  their  extensive  local  collection.  Mr.  R. 
F.  Tomes,  F.Z.S.,  communicated  a  notice  of  the  discovery  of  human 
remains  at  Milcote,  near  Stratford-on-Avon,  which  he  considered  to 
be  of  great  antiquity,  probably  Saxons,  destroyed  by  an  incursion  of 
the  Danes,  referred  to  by  Dugdale.  Mr.  Fethcrston  briefly  described 
some  Roman  pottery,  found  in  tlie  same  neighbourhood. 

After  an  animated  discussion  on  the  several  papers,  tlie  meeting 
was  adjourned. — P.B.B. 

North  London  Naturalists'  Club. — April  12th,  1866. — Mr.  W. 
Hislop,  F.R.A.S.,  Treasurer,  in  the  Chair.  —  Mr.  W.  Carruthers, 
F.L.S.,  read  a  paper  "  On  the  Vegetation  of  the  Coal  Period."     He 

^  See  paper  by  Mr.  "W,  Vicary,  F.G.S.,  with  descriptions  of  the  fossils  by  Mr.  Salter, 
Quart.  Joum.  Gcol.  Soc,  vol.  xx.,  1864,  p.  283  ;  also  Geol.  Maq.,  Yot-,!,-^.  ^. 
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stated  that  the  chief  plants  forming  the  Flora  of  the  Goal  formation, 
were  not  found  in  the  coal  itself,  but  in  the  clay,  called  underolay,  be- 
neath it ;  all  organic  structure  having  been  destroyed  in  the  coal  through 
the  subsequent  changes  which  it  has  undergone.  He  enumerated  the 
different  formations  in  which  coed  has  been  found,  and  then  proceeded 
to  notice  the  most  important  plants  of  the  true  Goal-period.  He  ex- 
plained their  relations  to  living  forms,  illustrating  his  remarks  by 
dried  specimens  of  the  recent  plants  most  nearly  allied  to  those  of 
the  coal.  He  referred  to  the  many  generic  names  that  have  been 
given  to  different  parts  of  both  the  Lepidodendron  and  SigiUaria  be- 
fore their  structure  was  well  determined,  and  stated  that  Mr.  Binney 
had  even  arrived  at  the  conclusion  that  the  two  plants  were  the 
same.  He  believed  that  the  Flemingites,  described  by  himself/  was 
the  fruit  of  SigtUaria,  as  both  were  most  abundant  in  the  coal  strata. 
He  concluded  by  briefly  noticing  some  of  the  theories  advanced  to 
account  for  the  origin  of  coal. — ^H.  B.  W. 

Natubal  Histobt  Sogiett,  Momtbbal. — ^L — ^The  usual  monthly 
meeting  of  this  Society  was  held  in  their  lecture-room  on  the  evening 
of  the  18th  December. — ^Dr.  Smallwood,  the  President,  in  the  ohair. 

Principal  Dawson  exhibited  a  nxmiber  of  specimens  of  flint  imple- 
ments and  fossils  from  St.  Acheul,  near  Amiens,  and  made  some 
observations  on  the  mode  of  their  occurrence  in  the  ''high-level 
gravel,"  in  the  valley  of  the  Somme.  He  referred  to  the  investiga- 
tions of  Boucher  do  Perthes,  Lyell,  and  Prestwich,  and  quoted  a 
portion  of  the  description  of  the  locality  by  the  latter  geologist.  He 
stated  tlio  following  conclusions  derived  from  an  examination  of  the 
locality  and  of  the  specimens,  more  especially  those  in  the  collection 
of  Mr.  Prestwich : 

1.  Tlio  implements  cannot  be  considered  so  much  as  characteristic 
of  a  particular  age  as  of  particular  work.  They  are  not  spears  nor 
arrows,  nor  hatchets,  but  picks  and  diggers,  adapted  for  digging  in 
the  earth  or  ice,  or  for  hollowing  wooden  canoes.  A  consideration 
of  the  implements  of  the  American  stone  age  renders  it  in  the  highest 
degree  improbable  that  the  makers  of  these  tools  did  not  possess  also 
stone  arrows,  spears,  knives,  and  other  implements.  The  application 
of  the  idea  of  an  older  and  ruder  stone  age  to  such  implements  is 
gratuitous,  and  contradicted  by  American  antiquities. 

2.  There  are  some  reasons  to  induce  the  belief  that  these  imple- 
ments have  been  used  in  driving  small  horizontal  adits  into  the 
gravel-beds  of  St.  Acheul,  in  search  of  flints.  In  this  case  they  may 
not  be  of  great  antiquity,  though  certainly  older  than  the  Roman 
occupation  of  Gaul. 

3.  They  may  have  been  deposited  with  the  gravel.  In  this  case 
they  belong  historically  to  a  very  ancient  period,  though  geologically 
modern ;  and  at  the  time  when  they  were  deposited  the  climate  of 
Franco  must  have  been  more  severe  than  at  present,  its  level  different, 
its  surface  covered  with  dense  forests,  inhabited  by  several  great 

^  Geological  Magazine,  Vol.  II.  p.  433. 
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luadmpeds  now  extinot,  and  the  Biver  Somme  must  have  been  much 
4Uger  than  at  present,  and  must  have  spread  its  waters  over  a  wide 
xlain,  in  which  the  St  Aclienl  gravel  constituted  a  bank  or  point, 
nmidated  in  times  of  flood,  and  perhaps  resorted  to  by  the  aborigines 
A  a  plaoe  for  making  canoes. 

4.  Before  either  of  the  two  theories  above  stated  can  be  finally 
ooepted,  much  more  thorough  investigations  must  be  made,  and 
lao  careful  topographical  surveys  of  the  whole  district.  In  the 
▼ent  of  the  view  last  mentioned  being  sustained,  the  question  of 
boolnte  time  required  will  still  be  difficult  to  determine,  since  the 
amies  of  erosion  and  deposition  in  operation  at  the  period  in  question 
vast  have  been  very  dissimilar  from  those  now  in  action ;  and  other 
nknown  causes,,  whether  sudden  or  gradual  in  their  operation,  must 
ave  intervened  to  produce  the  present  state  of  the  country.  In  this 
BflOy  however,  there  would  be  a  strong  probability  that  the  EJbtno- 
eroB  iu^wrhinus  and  the  Mammoth,  had  continued  to  exist  in  Europe 
lawn  to  the  period  of  the  implement-makers. 

It  is  much  to  be  desired  that  a  scries  of  systematic  excavations  in 
gravels,  and  a  geological  and  topographical  survey  of  the  whole 
of  the  Somme  should  be  undertaken  by  some  scientific  body  in 
•Vance  or  England,  as  it  may  require  many  years  to  enable  individual 
izplorers  to  obtain  the  data  required  to  settle  the  questions  that  have 
leen  raised  in  connection  with  these  deposits. — Montreal  Oazetie, 
December  20,  1865. 

U. — A  meeting  of  this  Society  took  place  at  its  Booms,  on 
Konday  evening  last,  January  29th,  the  President  (Dr.  Smallwood) 
n  the  chair.  Among  other  communications,  Mr.  H.  G.  Vennor 
•ead  a  paper  on  the  Manitoulin  Islands.  He  commenced  by 
riving  a  topographical  account  of  the  great  Manitoulin  Island, 
ind  described  the  best  mode  of  access  to  the  group.  He  next 
jave  a  brief  sketch  of  some  of  the  geological  features  of  the 
sland,  and  exhibited  some  of  the  silicified  fossils  of  the  Clinton 
px)np  from  the  neighbourhood  of  Manitou  lake,  also  photo- 
graphs of  glacial  groovings  and  scratchings  on  rocks  on  the  south 
ihore  of  the  island.  Indications  of  petroleum  were  met  with  at 
SV^equemakong,  and  alluHions  were  made  to  the  boring  for  oil  at  this 
jpot  by  the  great  Manitoulin  Oil  Company.  The  oil  from  this 
ocality,  the  lecturer  remsirked,  was  of  the  finest  kind.  He  stated 
liat  the  bald  eagle  and  fish-liawk  were  numerous  in  the  interior 
akes,  that  ravens  were  abundiint  on  the  island,  that  both  the  spruce 
partridge  and  the  ruffed  grouse  were  plentiful,  and  that  wild 
pigeons  were  often  seen  there  in  immense  flocks.  In  conclusion  he 
remarked  that  two-thirds  of  the  area  of  the  great  Manitoulin  Island 
consisted  of  fertile  land  plentifully  covered  with  trees,  and  that  the 
remainder  was  of  a  barren  and  rocky  character.  A  list  of  the  birds 
observed  on  the  islands  accompanied  the  paper. — Montreal  Gazette, 
February  1,  1866. 

III. — February  8th. — ^The  first  lecture  of  the  Somerville  course 


232  Carre^pandenee. 

was  deliyered  before  the  aboye  Society  by  Dr.  P.  P.  Caipenier  (lati 
of  Warrington,  near  Manchester),  "  On  the  Cuttle-fiahes  and  Xhiek 
allies."  Dr.  Carpenter  included  in  his  interesting  lecture  desoriptioni 
of  both  fossil  as  well  as  recent  forms,  and  exhibited  illustiationa  o 
the  several  genera.  The  President  (Dr.  Smallwood)  on  behalf  o 
the  Society  returned  thanks  to  Dr.  Philip  Carpenter  for  hia  valuabh 
and  instructive  lecture. — Montreal  OazeUe^  February  13,  1866. 


ATMOSPHERIC  V.  MARINE  DENUDATION. 
To  the  Editor  of  the  Geological  Maoazimc. 

Sib, — ^Having  publicly  advocated  atmospheric  action  as  the  powei 
by  which  the  present  "  form  of  the  ground  "  has  been  produced,  1 
would  wish  to  say  a  word  or  two  on  the  clever  articles  you  are  pub- 
lishing by  Mr.  D.  Mackintosh,  in  which  the  sea  is  treated  as  the  diiel 
agent. 

I  am  glad  to  see  that  Mr.  Mackintosh  does  not  allude  to  the  actioB 
of  internal  force  as  having  any  direct  effect  on  the  external  featoiei 
of  the  ground.  So  long  as  we  were  hoodwinked  by  the  hocuB-pocm 
of  ''  grand  convulsions,"  and  believed  it  possible  for  mountain  ohaini 
to  jump  out  of  the  interior  of  the  earth  like  so  many  "jacks  in  the 
l)Ox,'*  no  advance  in  real  knowledge  was  possible. 

It  may  be  taken  for  granted,  then,  that  all  the  external  features  oi 
the  ground  (except  of  course  volcanic  cones  and  craters)  are  the 
direct  result  of  external  agencies  (Presidential  Address  to  Section  C 
British  Association,  Cambridge,  1862).  It  may  also  be  taken  foi 
granted  that  as  all  lands  have  risen  out  of  the  ocean,  marine  denuda- 
tion has  done  something  towards  the  production  of  their  present 
form,  and  that  during  the  time  they  have  stood  as  dry  land  atmos- 
pheric agencies  have  also  done  something  towards  it.  The  problem 
is  to  apportion  to  the  marine  and  atmo8j)heric  agencies  the  amount 
of  work  each  has  performed. 

In  reading  Mr.  Mackintosh's  articles  I  recognise  ideas  which  a 
few  years  ago  I  held  as  stoutly  as  he  does  now,  and  I  lx)lieve  there- 
fore that  he  is  following  the  same  path  which  I  did  towards  a  fuUei 
appreciation  of  the  precise  operation  of  these  natural  agenciei.  I 
think  I  was  hardly  aware  of  the  change  which  had  taken  place  in  my 
OHTi  convictions,  as  the  result  of  constant  observation  in  the  field, 
till  I  hit  upon  the  solution  of  a  problem  that  had  long  puzzled  me, 
namely,  the  precise  mode  of  production  of  the  river  valleys  of  the 
South  of  Ireland.    (See  Quart.  Jour.  Geol.  See,  London,  vol.  xviii.) 

This  solution  requires  that  the  rivers  should  never  have  ceased  to 
run  through  the  ravines,  by  which  they  traverse  isolated  hills  be- 
tween their  sources  and  the  sea,  during  the  denudation  of  the  plains 
by  which  those  hills  are  surrounded.  Had  the  sea  ever  marched 
across  the  country,  and  worn  it  down  to  form  those  plains,  it  must 
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Iwve  obliterated  all  the  old  features  which  formerly  existed  oyer  the 
areas  where  the  plains  are  now ;  and  the  subsequently  formed  rivers 
would  neyer  have  regained  their  channels  in  those  ravines,  which 
would  have  been  left  as  shallow  passes  through  the  hills  at  a  greater 
or  less  height  above  the  plains.  The  plains  have  many  broad  open- 
ings to  the  sea,  without  the  intervention  of  any  hills,  and  these 
would  have  been  the  natural  outlets  of  the  rivers,  if  the  '*'  form  of 
the  ground  "  had  been  made  for  them  by  the  sea. 

The  reason  why  the  rivers  choose  to  run  through  the  hills  by 
deep  ravines,  instead  of  by  much  easier  routes  which  are  now  open 
to  them,  is  that  when  they  began  to  run  these  hills  did  not  exist 
The  hills  were  then  buried,  as  it  were,  in  much  higher  ground,  by 
which  they  were  surrounded,  and  over  which  the  rivers  originally 
ran.  The  rivers  choosing,  of  course,  the  lowest  ground  they  could 
find  in  their  course  to  the  sea,  happened  here  and  there  to  cross  the 
parts  where  these  hills  subsequently  became  disclosed  by  the  waste 
and  erosion  of  the  rock  which  surroimded  them.  The  rivers,  how- 
ever, having  once  cut  channels  for  themselves,  have  ever  since  kept 
ihoee  channels  open,  and  it  is  through  those  channels  that  the  waste 
of  the  interior  has  been  carried  off.  Although,  then,  the  interior  was 
worn  down  into  a  plain,  while  the  hill  ground  resisted  that  action 
and  was  left  standing  as  a  hill,  the  river  channel,  through  that  hill, 
was  always  cut  lower  than  any  part  of  the  plain,  for  it  was  only 
in  consequence  of  the  deepening  of  that  channel  that  the  waste 
could  be  carried  off  and  the  erosion  of  the  surface  of  the  plain 
continued. 

In  Ireland  the  rock  that  was  thus  wasted  in  the  interior  was  Car- 
boniferous Limestone,  the  ground  that  stood  as  a  hill  was  Old 
Red  Sandstone  or  some  other  siliceous  rock. 

The  calcareous  rock  was  acted  on  both  by  mechanical  erosion  and 
chemical  solution,  the  siliceous  rock  only  by  mechanical  erosion. 
The  siliceous  rock  therefore  resisted  the  atmospheric  action  far  more 
than  the  calcareous  rock  did,  but  it  would  not  have  thus  resisted  the 
sea,  which  would  have  cut  into  Old  Red  Sandstone  just  as  easily  as 
into  Carboniferous  Limestone. 

This  alone  is  an  argument  in  favour  of  atmospheric  action,  but 
the  great  argument  is  the  continued  running  of  the  rivers  during 
the  denudation.  Rivers  only  run  over  the  land,  therefore  the  denu- 
dation took  place  upon  tlie  land. 

This  conclusion,  to  whicli  I  found  myself  unconsciously  and  almost 
reluctantly  brought,  acted  on  me  like  a  sudden  revelation.  It  con- 
nected together  and  explained  to  me  all  that  had  been  mysterious  in 
the  **  form  of  ground  "  in  Wales  and  England,  and  otlier  parts  of  the 
world,  during  my  observations  of  the  last  thirty  years,  including 
many  of  the  localities  mentioned  by  Mr.  Mackintosh.  I  saw  how  it 
could  be  applied  to  the  Weald,  as  my  colleagues  Professor  Ramsay 
and  Dr.  Foster  and  Mr.  Topley  have  since  applied  it ;  and,  in  fact, 
that  its  application  was  universal. 

There  are,  doubtless,  several  difficulties  to  be  got  over  in  many 
cases.     Some   of  those   instanced  by  Mr.   Mackintosh   are   easily 
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removable ;  the  rest  will  yield  to  patient  investigation,  if  only  ive 
do  not  assume  that  there  is  nothing  to  be  investigated. 

In  the  meantime  I  confidently  rely  on  two  conclusions,  whioh  in 
our  islands  are  specially  applicable  to  Paheozoic  districts,  but  apply 
mutatis  mutandia  to  rocks  of  all  ages.    These  are — 

Ist.  The  sea  has  removed  vast  masses  of  rock,  and  left  undulating 
surfaces,  the  highest  points  of  which  ultimately  become  the  summits 
of  mountains. 

2nd.  When  those  undulating  surfaces  are  raised  high  into  the  air 
they  are  attacked  by  the  atmospheric  agencies,  and  hUls,  valleys,  and 
plains  gradually  carved  out  of  the  rock-mass  below  their  particular 
features  depending  on  origincd  varieties  in  the  nature  of  tiiat  mass, 
and  variations  in  the  action  of  the  atmospheric  agencies.  The  latter 
depend  largely  on  variations  of  temperature,  by  which  water  is  made 
to  assume  the  different  forms  of  vapour,  water,  snow,  and  ice. 

It  must  be  recollected  that  the  forms  of  our  Palseozoic  grounds  are 
of  very  ancient  date,  anterior  to  the  period  of  the  New  Red  Sand- 
stone, and  that  the  great  denudation  of  the  Older  Palasozoic  Books 
took  place  even  before  the  deposition  of  the  Old  Bed  Sandstone. 
The  time,  then,  during  which  the  atmospheric  agencies  have  been 
modelling  the  minor  features  is  inconceivably  great  The  recent 
temporary  depression  beneath  the  waters  of  the  glacial  sea  did  litUe 
or  nothing  in  the  way  of  denudation,  the  principal  effect  then,  being 
the  transport  of  blocks,  or  the  washing  about  of  materials,  already 
loose  on  the  surface. 

Much  instniction  as  to  the  amount  of  atmospheric  action  may  be 
gained  by  comparing  volcanic  cones  with  each  other.  I  observed  in 
Java  that  small  volcanic  cones  of  recent  origin  had  their  sides  quite 
smooth  and  even,  while  others  of  older  date,  as  was  shown  by  the 
young  trees  growing  on  them,  began  to  show  gullies  widening  and 
deepening  on  all  sides.  The  flanks  of  the  great  volcanic  mountains 
were  a  mere  series  of  deep  glens,  separated  by  sharp  knife-edged 
crests,  radiating  like  the  spokes  of  a  half-shut  umbrella,  as  described 
by  Dr.  Junghuhn.     (See  Lyell's  Elements,  6th  ed.,  p.  620.) 

Still  older  volcanos,  as  those  in  the  South  Pacific,  described  by 
Dana,  have  merely  narrow  vertical  walls,  radiating  from  the  central 
mass,  between  flat-bottomed  valleys,  which  gradually  contracting 
towards  the  interior  where  at  the  head  of  each  may  be  seen  a  little 
rill  of  water  leaping  from  crag  to  crag,  still  going  on  with  the  work 
it  has  performed,  and  to  which  it  seems  at  first  so  utterly  inadequate. 

It  has  sometimes  occurred  to  me  to  ask  how  long  grass  has 
existed  ?  and  especially  those  grasses  which  make  our  matted  turf? 
Conclusions  as  to  the  rate  of  atmospheric  erosion  drawn  from  our 
turf-covered  downs  would  be  apt  to  lead  us  astray  if  applied  to  hills 
not  so  covered.  In  many  parts  of  Australia,  for  instance,  where  you 
come  to  ride  over  a  hill  that  looks  quite  green  in  the  distance  you 
find  you  can  see  the  ground  between  the  roots  of  the  grass,  very 
much  as  if  you  were  riding  through  young  wheat.  The  rain,  when 
it  does  come  down  in  a  torrent,  must  exert  much  more  effect  on  such 
ground  than  where  there  is  matted  turf. 
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Supposing  no  grass  at  all  to  exist,  the  rate  of  erosion  will  be  still 
■nore  rapid,  as  on  the  recent  volcanio  cones  mentioned  above,  or  as 
may  be  seen  on  a  new  railway  embankment  or  cutting  where  one  or 
two  years'  storms  produce  perfect  models  of  mountain  glens  and 
ravines  in  miniature.  J.  Bbbte  Jukbs. 

Dublin,  April  6th,  1866.        

ORIGIN  OF  VALLEYS. 
To  the  Editor  of  the  Geological  Magazine. 

Snt, — ^As  I  have  commenced  a  line  of  investigation  among  the 
ndleys,  gorges,  and  drifts  of  Central  Wales,  which  will  require  for 
its  oompletion  a  series  of  observations  on  the  sea-coast  of  Cardigan- 
diire,  I  shall  not  take  up  your  valuable  space  with  a  concluding 
uriicle  on  the  Origin  of  Valleys  for  several  months  to  come.  Mean- 
time permit  me  to  add  a  few  lines  to  my  last  article.'  The  combes 
tiehind  Malvern  Wells  £ire  much  deeper  than  they  would  seem  from 
the  woodcut  on  page  157.  The  one  behind  the  Holy  Well  (right 
nde  of  the  woodcut)  embraces  nearly  three-fourths  of  a  circle,  and 
is  exceedingly  smooth  and  regular  in  its  outline.  All  the  three 
oombes  referred  to  have  been  cut  back  beyond  the  axial  ridge  of  the 
Malvems.  The  rocks  in  which  they  have  been  scooped  out  would, 
by  Br.  Holl,  be  classified  as  Homblendic  and  Micaceous  Qneiss, 
with  Quartzo-Felspathic  and  Granitic  veins.  In  reference  to  the 
denudation  of  the  Longmynd  Valleys,  locally  called  "gutters," 
Mr.  R.  Wilding,  of  Church  Stretton,  reminds  me  of  a  cwm  (English 
combe)  to  the  north  of  Carding  Mill  valley,  with  no  regular  stream 
flowing  through  it ;  and  this  cwm  must  have  been  excavated  by  the 
same  cause  as  that  to  which  the  valleys  owe  their  origin.  Mr. 
Wilding  is  convinced  that  the  streams  have  only  farrowed  the 
bottoms  of  the  valleys  of  the  Longmynd. 

I  now  write  from  the  heart  of  Siluria ;  and  on  entering  this 
ballowed  region,  I  was  struck  with  its  richness,  not  only  in  under- 
^und  relics  of  the  past,  but  in  the  most  striking  indications  of  the 
various  modes  in  which  the  surface  of  the  earth  has  been  denuded. 
Phis  is  the  land,  not  only  of  trilobites,  but  of  escarpments,  cliffs, 
jwms,  gorges,  and  all  kinds  of  drifts.  Geological  tourists,  during 
the  coming  season,  would  do  well  to  devote  particular  attention  to 
be  stupendous  accumulations  of  tumultuously-distributed  clay,  earth, 
ttid  sand,  with  enormous  rounded  boulders,  which  may  now  be  seen 
jxposed  in  cuttings  on  the  lino  of  railway  running  between  Here- 
brd  and  Llanidloes.  Tlie  successive  tiers  of  inland  sea-cliffs,  half 
«nrecked  by  the  weather,  but  still  retaining  in  sheltered  situations 
iheir  smoothed,  grooved,  pitted,  and  cavemed  forms,  near  Abereddw, 
ure  likewise  worthy  of  minute  inspection.  Neither  ought  the  tourist 
to  pass  by  the  deep  and  rocky  ravines  of  the  **  Great  Desert  *'  of 
Central  Wales,  to  the  west  and  south  of  Rhyader. — Yours  truly, 

BuiLTH,   Brbconshirb.  D.    MACKINTOSH. 

*  Geol.  Mao.,  April,  1866.     At  page   16C,  line  25,    for  "  indication,"  r^orf  "  in- 
inction." 
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P.S. — ^Therc  is  here  a  small  geological  class,  the  members  of 
which  take  the  ''Geological  Magazine/'  and  r^  "The  Silniian 
System."  I  have  just  re-perused  (after  a  lapse  of  many  years)  the 
chapters  on  Brifl  at  the  close  of  Sir  B.  I.  Murchison's  celebrated 
work ;  and  I  cannot  help  thinking  that  the  accurate  descriptions  and 
sound  generalizations  with  which  they  abound,  if  re-pnblished 
separately,  would  be  of  great  service  in  moderating  the  zeal  of 
modem  subaerialists.  I  see  Sir  Roderick  accounts  for  combes  in 
the  same  way  that  I  have  lately  been  advocating  in  your  pages. 
He  says  "  These  combes  and  valleys  could  have  been  modelled  into 
their  actual  forms  only  by  the  action  of  a  large  body  of  water 
overspreading  their  entire  area.  .  .  .  The  nature  of  the  excaTstion 
indicates  also  the  action  of  water  differently  propelled  at  different 
times,  perhaps  by  tidal  currents,  the  direcbons  of  which  were 
determined  by  local  causes." — ^D.M. 


THE    ORIGIN    OF    BITUMEN. 
To  ihe  Editor  of  the  Qsologigal  Magazins. 

Sib, — ^Tour  issue  for  March  contains  an  article  on  "Petroleum  and 
Oilfields,"  in  which  my  views  on  the  generation  of  bituminous  sub- 
stances are  alluded  to  and  controverted ;  at  the  same  time  a  desire  is 
expressed  for  further  information  respecting  the  occurrence  of  petro- 
leum and  bitumen  in  Trinidad. 

If  "  E.  C.  H.  D.,"  author  of  the  article  in  question,  had  carefully 
considered  the  evidence  adduced  in  the  "Report  on  the  Geology  o 
Trinidad,"  he  could  scarcely  have  arrived  at  the  conclusion  that  the 
direct  production  of  bitumen  from  vegetable  remains  is  doubtful,  or 
the  proofs  of  the  production  "  defective,"  since  this  view  is  not  pro- 
posed as  a  theory,  but  stated  as  an  evident  fact,  beyond  the  range  of 
discussion. 

To  detail,  briefly  as  possible,  tlie  proofs  on  which  this  origin  of 
bitumens  is  founded,  viz. : — ^the  existence  over  the  bituminous  dis- 
tricts of  strata  more  or  less  charged  with  vegetable  dihris,  with  the 
woody  matter  in  progress  of  conversion  into  bitumen,  which  con- 
version is  induced  entirely  by  internal  chemical  action,  and  inde- 
pendent of  any  extraneous  influence,  such  as  heat.  Tliis  process  is 
distinguished  by  the  production  of  a  dense,  very  black  petroleum, 
wliich  oozes  out  of  the  vegetable  mass  and  only  ceases  to  be  formed 
on  the  complete  change  of  the  woody  substance  into  bitumen ;  and 
is  also  accompanied  by  the  formation  of  hydro-carbons.  ITiis  oily 
fluid  gradually  solidifies  (probably  from  the  evaporation  of  a  volatile 
solvent),  leaving  a  black,  very  pure  bitumen,  locally  known  as 
"  glance  pitch."  The  residue  of  the  wood  is  represented  by  a 
brownish  black  bitumen  of  impurer  nature,  in  which  all  trace  of 
vegetable  structure  has  disappeared.  The  operation  of  this  con- 
version is  so  intense,  that  hand  sjiecimens  of  the  wood,  when  isolated 
from  their  earthy  matrix  and  placed  in  a  room,  have  continued  to 


tibe  oQj  fluid  for  two  mimihi.'  Hie  hifaimftn  maj  be 
vAoIuKfeorigiiuiitodin  ihMe  strata  dhaxged  with  ▼egetaUaxe- 
%\fj  tiie  ooiBt  and  n-yine  aeotioiiBy  where  aaoh  strata  are  ex- 
|,  oantaining  wood  in  variona  atap;es  of  oonvezaion;  whilst 
paiiiii^  beda  of  sand  or  okj,  in  whioh  no  vegetable  matter  waa 
flontamedj  are  entirely  free  from  &om  all  traoea  of  Kitgwi^t^^ 

fi  eqinall^  adapted  for  fixing  that  sabstanoe*  if  it  had  been  pro- 
bu  distillation  and  risen  &om  below. 
IfM  not  a  part  of  the  geological  enqjairy,  xeq^eatinff  the  bitn- 
I  of  Trinidad,  to  investigate  me  ohemioal  nature  of  Sua  ohange 
nod  into  the  former;  henoe  the  term  "  speoial  mineraliiation  '* 
ppopoaed  aa  a  reoord  of  the  fj^  and  to  distinguish  tilua  prooess 
-fl|iit  whioh  prodnoes  ooal  or  lignite.  It  wonid  seem  to  be  dna^ 
nveFy  to  a  reaction  of  the  earthy  matter  of  the  containing  atratom 
m  vegetable  remains,  since,  where  the  latter  predominate  so  aa 
im  a  pore  maas  of  woody  matter,  lignite  resolts ;  beds  of  which 
■nat  in  the  same  districts,  but  are  quite  distinct  from  the  bitu- 
vm  strata,  whioh  only  occur  when  a  large  amount  of  earth  ia 
isAed  with  the  woody  substance.  Tbe  forest  swamp  soils  on 
ioaat^  in  prcffress  of  formation  at  the  presenlydi^,  exhibit  many 
fgjws  witti  ue  bituminous  beds,  via.,  by  containing  up  to  75 
Mil  of  yegetaUe  debris,  alternately  oyerflowed  by  the  aeft  and 
Mtod  at  low  tide  to  the  influence  of  a  powerful  eon,  an  active 
lioal  action,  distinguiflhed  by  the  sensible  production  of  sulf^u- 
d  hydrogen  and  other  gases,  is  developed ;  and  subseonent  changes 
ivel  would  reduce  these  swamp  soils  to  precisely  the  same  con- 
xm  as  those  presented  by  the  bituminous  strata. 
e  know  that  the  mineralization  of  vegetable  substances,  whether 
big  to  the  production  of  coal  and  lignite,  or  bitumens,  is  accom- 
ad  by  the  production  of  gases  and  especially  of  hydro-carbons. 
*  the  whole  bituminous  area  in  Trinidad  and  Venezuela,  wherever 

auid  petroleums  are  issuing  from  the  surface,  they  are  acoom- 
with  an  emission  of  gas  more  or  less  inflammable,  and  fre- 
tly  associated  with  water  and  mud.  It  is  evident  that  the 
mre  of  the  gases  generated  in  the  production  of  the  bitumens, 
d  active  agent  in  the  delivery  of  the  oil  and  water  which  arrive 
le  surflBuse  perfecUy  cool.  These  oiU  and  pitchy  substancea 
lly  lose  their  volatile  solvent  principles  and  consolidate ;  where 
sed  to  the  solar  action  a  farther  evaporation  takes  place  and  a 
brownish  black  bitumen  remains,  possessing  a-  considerable 
ortion  of  earthy  impurity.  Wherever  the  surface  is  favourable 
he  accumulation  of  the  pitchy  discharges,  the  bitumens,  still 
ic,  flow  together  from  various  centres  of  emission  and  coalesce 
a  more  or  less  extensive  aggregation  of  the  substance.  The 
di  Lake  "  of  Trinidad  is  merely  an  instance  of  this  coalescence 
larger  scale  than  usual. 

any  specimens  of  vegetables,  undergoing  this  species  of  minera- 
ion,  were  subjected  to  the  late  Mr.  Stermann  Cruger,  Colonial 


I  If  OMIlIIlf 


Bpeeimens  illustratiiig  the  change  of  wood  into  bitumen  were  deponted 
•  of  Jeron^rt,  and  Port  of  SpaiOi  Trinidad. 
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Botanist  for  the  Island  of  Trinidad,  and  a  most  skilfnl  observer  i 
vegetable  physiology,  who,  though  originally  opposed  to  the 
of  the  direct  conversion  of  wood  into  bitumen,  was  obliged  to  jiel 
to  the  evidence  of  his  own  researches,  as  detailed  in  his  descriptia 
of  the  fossil  plants  collected  during  the  survey,  *  viz.  "  In  nearly 
these  specimens,  or  at  least  where  there  is  a  strong  probability  o: 
their  representing  wood  in  actual  state  of  transformation  into  a8phal< 

tum,  an  evident  parallelism  exists  with  lignite." "  Ajb 

chemical  process,  which  transforms  wood  into  asphaltum,  moat 


very  similar  to  that  which  changes  it  to  lignite  or  coal,  we  oonoladey. 
not  too  rashly,  I  think,  in  considering  them  to  be  in  a  transitory  8tttfce."~ 

This  view  of  the  production  of  bitumen  was  never  pretended  to 
new,  since   Bischof  showed,  twenty  years  ago,  that  bituminoiii^*- 
substances  are  the  result  of  direct  conversion  from  wood  and  v^e-^ 
table  remains,  and  adduced  the  chemical  formula  involved  in  ui»- 

process ;'  but  it  was  proved  that  the  bitumens,  so  widely  disiribnted 

in  Trinidad,  and  the  adjacent  part  of  South  America,  are  positively 

due  to  this  cause,  which  operates  under  normal  conditions  of  tern — 

peraturc  and  climate;  not,  perhaps,  to  be  observed  in  a  northern 

country  with  an  avera^  temperature  of  60°,  but  fully  developed  in 

tropical  latitudes  with  constant  temperatures  of  80^  and  upwards.  — 
Such  being  the  case,  and  every  phenomenon  relating  to  the  bitiiiiiunu  * 
in  these  countries  being  easily  explained  according  to  this  view, 
and  admitting  of  explanation  according  to  no  other  view,  why  hesi-  - — 
tate  to  extend  this  origin  of  bitumens  to  other  regions  and  other  ^^ 
conditions,  where  the  mode  of  production  of  the  oil,  petroleum,  or  ^' 
pitch,  may  not  be  so  susceptible  of  investigation  or  satisfactory  ^ 
solution  ? 

With  respect  to  distillation — ^in  what  instance  can  it  be  shown 
that  the  bituminous  matter  of  a  carbonaceous  stratum  has  been  vola- 
tilized by  the  proximity  of  heat  and  condensed  at  a  certain  distance 
in  other  strata  ?  Experience  rather  teaches  us  that  it  would  be  en- 
tirely dissipated  or  retained  in  the  pores  of  the  parent  stratum  in  the 
state  of  gas.  The  more  or  less  bituminous  nature  of  a  coal  seam  does 
not  depend  on  its  being  in  the  latter  case  deeper  seated,  and  nearer 
the  influence  of  heat;  since,  as  an  instance  in  this  district  (South 
Yorkshire),  the  most  highly  bituminous  coal — the  "  Silkstone" — ^is 
situated  near  the  base  of  the  series  and  300  yards  below  the  "  fiams- 
ley,"  or  "hard  coal,"  distinguished  by  a  very  slight  bituminous 
content ;  showing  that  the  dry  nature  of  a  coal  does  not  depend  on 
the  separation  of  its  bitumen  by  heat,  but  is  due  to  the  original 
nature  of  the  component  vegetables,  or  to  the  nature  of  the  minera- 
lization experienced.  Again,  these  natural  bitumens,  viz.,  pitch  and 
petroleum,  do  not  correspond  with  the  results  of  distillation,  but  are 
precisely  the  products  that  would  arise  in  the  direct  conversion  con- 
tended for. 

The  production  of  bitumen  from  animal  remains  is  not  a  part  of 
the  question,  which  it  is  necessary  to  illustrate  in  this  oommuni- 

^  Rep.  Gcol.  Trinidad,  Appndix  K. 
'  Cbem.  and  Phya.  Geol.  Oayeu^h  fioc.  Tcu&i.  toL  L  pp.  288-291. 
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oation ;  but  since  "  E.  C.  H.  D."  hazards  the  observatioii  that ''  bi- 
tumen or  petroleum  having  in  some  instances  arisen  from  a  '  special 
mineralization '  of  animal  remain  s,  is  a  doctrine  by  no  means  gene- 
rally accepted ; "  to  addnce  only  one  of  many  well  known  instances 
tending  to  confirm  the  truth  of  this  view,  also,  viz.,  that  of  the 
moantain  limestone  of  the  adjacent  district  (Derbyshire),  which  al- 
most wherever  highly  fossiliferous  contains  bitumen  in  cracks  and 
joints  of  the  rock,  evidently  derived  from  the  animal  substance  of  the 
foBsil  remains,  and  not  due  to  the  influence  of  heat 

In  conclusion  it  only  remains  to  ask,  what  necessity  for  the  mys- 
tery and  difficulty  with  which  the  subject  is  involved  in  "  B.  C.  H.  D.'s" 
estimation?  To  our  mind  the  generation  of  bitumens  is  easily  and 
simply  explained  by  the  operation,  at  the  ordinary  terrestrial  tem- 
peratures, of  chemical  laws  of  which  we  have  cognizance,  and  the 
phenomena  attending  the  emission  of  the  oils  and  associated  gases, 
sre  equally  explicable  by  known  physical  laws.  The  facts  and  cir- 
oumstances  connected  with  the  occurrence  of  petroleum  and  bitumen, 
which  induce  "  E.  C.  H.  D."  to  accept  a  "  distillation  theory,"  have  a 
directly  contrary  influence  on  us,  smd  convince  us  that  these  sub- 
stances are  the  result  of  a  law  of  mineralization  operating  as  regu- 
larly, and  almost  as  extensively,  as  that  which  produces  coal  and 
lignite.  Yours  respectfully,  Gso.  P.  Wall. 

Shbffiblo,  March  26,  1866. 

To  the  Editor  of  the  Geological  Magazine. 

Deab  Sir, — Since  I  sent  you  the  last  communication  on  the  junc- 
tion of  the  Chalk  and  Thanet  Sands,*  Mr.  T.  McKenny  Hughes  has  read 
a  paper  before  the  Geological  Society  on  the  same  subject'  His 
theory  of  the  formation  of  the  green-coated  flints  is  that,  they  are 
the  result  of  the  solution  of  the  chalk  by  carbonated  water  after  the 
deposition  of  the  Thanet  Sands  ;  the  objection  to  this  appears  to  me, 
that  by  such  means  we  should  not  have  that  remarkably  even  surface 
presented  by  the  Chalk  at  its  junction  with  the  Thanet  Sand,  nor 
that  marked  peculiarity  of  the  green-coated  flint,  resting  on  other 
flints  not  presenting  this  peculiarity,  moreover  where  the  chalk  is 
worn  by  the  action  of  carbonated  water  as  in  the  pipes  and  furrows 
of  the  chalk,  we  find  a  most  uneven  surface  presentmg  no  appearance 
like  that  of  the  junction  of  Chalk  with  the  Thanet  Sands.  The 
tabular  flint,  immediately  below  the  green-coated  flints,  is  by  no 
means  so  continuous  as  to  present  an  obstacle  to  the  passage  of 
water,  sufficient  to  account  for  the  even  imdissolved  chalk,  and 
wherever  pipes  do  occur  beneath  the  Thanet  Sands  (which,  as  far  as 
I  can  ascertain,  is  only  the  case  where  the  latter  is  near  the  surface), 
the  green-coated  flints  sink  down  into  the  pipe  with  the  tabular  un- 
coated  flint,  which  is  always  to  be  distinguislied  from  the  former. 

I  believe  the  tabular  flint  has  boon  formed  subsequently  to  the 
Thanet  Sands,  and  the  green-coated  flint  resting  upon  it 

Yours,  etc.,  Geobge  Dowkes. 

Btourmouth,  April  18th,  1866. 

»  See  anUf  p.  210,  *  See  ante,  -5.  TlT^. 
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To  ihe  Editor  of  ike  Qiolooioai.  MAoiznnB. 

DsAB  SiK, — ^I  have  two  or  three  new  pal»ontological  facts  to  com- 
munioate,  and  I  do  not  wish  to  keep  my  brother  paLadontologiatB 
waiting  till  I  shall  have  leisure,  whioh  like  "to-mozxow,  never 
oomes." 

Imprimis, — ^The  earliest  trilobite  we  know  in  Britain,  is  not 
Paradoxidea,  as  usually  supposed;  it  is  a  large  and  well  deve- 
loped species  of  Conocoryphe,  C.  btrfo,  which  will  be  figured  by 
Mr.  H.  Hicks  and  myself  in  our  forthcoming  work  on  "  The  Gteology 
of  St  Davids." 

2.  The  Arenig  and  Skiddaw  group  of  Sedgwick,  long  known,  but 
only  lately  defined  by  its  fossils,  is  disclosing  in  various  ways  its 
fosffll  contents,  and  is  unequivocally  the  representative  of  the  Stiper 
Stones  series,  which  Murchison,  in  his  last  edition  of  Siluria,  insisted 
on  considering  as  the  true  Lingula  flags. 

I  have  every  reason  to  believe  too,  and  shall  give  you  my  reasana 
for  so  thinking,  shortly,  that  the  anomalous  fauna  of  the  Fiendi 
Siliuians  of  Angers  and  Brittany  generaUy,  is  to  be  referred  to  this 
date ;  and  in  all  probability  the  ''  Budleigh  Salterton,"  excluding  its 
mixture  of  Devonian  forms,  is  referable  to  this  important  period  also. 
My  first  suggestion  is  thus  refuted :  for  I  thought  it,  in  the  paper 
you  did  me  the  honor  to  print,*  the  equivalent  of  our  Uandeilo,  or 
possibly  our  Lower  Llandovery  rock  group. 

3.  The  Lower  Llandovery,  or  as  I  prefer  to  call  it  with  Prof. 
Phillips  the  **  Llandovery  rocis,"  are  intimately  united  with  the  Cara- 
doc,  and  pass  up  from  them  with  a  great  admixture  of  Lower  Silu- 
rian, not  Upper  Silurian  forms.  The  May  Hill  Sandstone,  on  the 
contrary,  as  Sedgwick  showed  in  1853,  is  as  unequivocally  ihe  base  of 
the  Upper  SUurian,  and  contains  scarcely  any  tnie  Lower  types. 

4.  The  Downton  Sandstone  is  the  natiiral  top  of  the  Ludlow  series, 
and  is  quite  distinct  from  the  "  Passage  beds,'*  of  Murchison,  which  I 
have  for  some  time  called  the  "  Ledbury  shales."  In  the  Downton 
rock  of  Kington,  Herefordshire,  my  friend,  Eicliard  Banks,  Esq.,  has 
for  more  than  two  years,  I  think,  discovered  the  tracks  of  an  animal, 
which,  in  your  June  number  I  hope  to  show,  is  the  track  of  PteroapM, 
our  oldest  fish.  I  owe  it  to  Mr.  Banks,  who  gave  me  the  specimens, 
unique  they  are  at  present,  to  withhold  his  discovery  no  longer.  The 
fish  had  apparently  a  bony  crutch  or  spine  in  advance  of  the  pecto- 
ral fin,  and  the  tracks  are  accordingly  double,  on  each  side. 

I  am.  Dear  Sir,  truly  yours, 

J.  W.  Salter. 

April  16,  1866. 

I  will  only  add  that,  with  respect  to  the  Devonian  controversy, 
our  excellent  field  geologist,  Prof.  Harkness,  having  lately  visited 
Devon,  has  returned,  convinced  that  ihe  Devon  rocks  qxq  all  sub- 
carboniferous. — J.  W.  S. 

'  Gbol.  Maq.,  1S64,  YoL  I.^  p.  5. 
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L — On  thk  Origin  op  Hills  and  Valleys.* 

By  G.  PouLETT  ScaopE,  Esq.,  M.P.,  F.ILS.,  F.G.S.,  etc. 

LE  referring  the  present  "  form  of  the  ground,"  in  a  large 

degree,  to  the  several  agencies  of  atmospheric  and  marine  denu- 

iation,  do  not  let  us  ignore  the,  at  least,  equally  efficacious  action  of 

subterranean  force.     This  Professor  Jukes  appears  to  me  to  do,  to 

aa  extent  likely  to  mislead  ordinary  readers,  naturally  influenced  by 

his  high   authority,  in  the  communication  from  him  published  in 

your  last  number  (Vol.  III.  p.  232).    He  there  speaks  of  "the  action 

of  internal  forces,"  as  "having  no  direct  eft'eet  on  the  external 

features  of  the  ground."  In  a  subsequent  sentence,  indeed,  he  makes 

exception,  in  a  parenthesis,  of  "volcanic  cones  and  cratcTs,"  but  seems 

to  consider  these  excoptioual  cases  as  of  trifling  moment,  and  to 

deny  altogether  the  influence  of  other  internal  forces  in  producing 

superficial  elevations  or  dei)res8si()ns. 

Now,  in  the  first  place,  1  would  observe  that  the  admitted  excep- 
tions compose  in  the  aggregate  no  trifiing  proportion  of  the  moun- 
tainous excrescences  of  tlie  globe's  surface,  including,  among  others, 
the  bulk  of  the  entire  chain  of  the  Andes  and  Oordillenis  of  South 
and  North  America,  the  mountain  masses  of  Icelan<l,  Etna,  Ararat, 
Teneriffe,  Kamschatkji,  .Java,  Sumatra,  etc.,  with  all  those  numerous 
volcanic  islands  of  the  raoiflc  and  Atlantic,  wliich  are  in  fact  sub- 
marine mountains,  stretching  their  roots  to  great  dej)ths  in  the 
ocean  valleys  around.  But  bi'sidcs  this  enormous  amount  of  elevated 
surface  falling  within  the  Professor's  parenthetical  exception  of  vol- 
canic cones,  are  we  to  overlook  the  eft'ects  of  those  other  subter- 
ranean forces,  indicated  to  external  perception  in  all  probability  by 
eartlnpiake-shocks,  and  quite  distinct  from  the  outjiouring  of  matter 
from  volcanic  orifices,  by  which  the  superficial  rocks  have  evidently 
been,  through  all  time,  in  some  places  elevated,  in  others  depressed? 
No  one,  more  rcjulily  than  myself,  will  join  with  Professor  Jukes, 
in  deriding  what  he  calls  "  the  hoaLf-pocus  of  grand  convulsions,  by 
which  mountain  chains  were  (and,  perhaps,  still  are,  by  some  geo- 
logical schools)  believed  to  have  jumped  (at  once)  out  of  the  interior 

^  See  the  May  Number,  page  193. 
VOL.  JJJ. — yo.  XXIV.  \^ 
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of  the  earth  like  so  many  Jacks  in  the  box."  And  I  have  assisted, 
I  hopo,  by  adducing  arguments  and  facts  in  contravention  of  the 
theory  of  ''  elevation  craters,"  of  Von  Buch,  Humboldt,  and  Elie  de 
Beaumont,  effectively  to  put  down  this  catastropha)  doctrine.  But  as 
even  Mr.  Jukes  himself  states  (loc.  cit.)  that ''  all  lands  have  risen 
out  of  the  ocean/'  and  it  is  clear  that  the  ocean  bed  itself  is  but  a 
series  of  great  valleys,  he  must  admit  that  some  superficial  portions 
have  been  upheaved  far  above  others,  and  consequently  that  moun- 
tainous or  high  districts  ai*o  to  a  considerable  extent  the  result  of 
clevatory  internal  movements,  the  intervening  hollows,  of  depressing 
ones.  What,  I  may  ask,  has  carried  Tertiary  marine  strata  up  to 
heights  several  thousand  feet  above  the  sea  in  the  Alps,  Pyrenees, 
and  Himalayas,  nay,  I  would  add,  in  the  Andes,  Etna,  and  Ischia, — 
for  elevation  in  mass  is  by  undeniable  evidence,  in  these  and  many 
other  cases,  proved  to  have  affected  volcanic  cones,  no  less  than  me- 
tumoiijhic  or  palaeozoic  mountains  ?  What  but  the  action  of  internal 
force  V  And  ought  it  to  be  declared  ex  cathedra  by  a  professor  of  the 
Science,  that  "  tlie  action  of  internal  force  has  had  no  direct  inflaence 
on  the  external  features  of  the  ground  ?  "  The  process  has,  no  doubt, 
been  gradual.  The  Alps  did  not  jump  up  like  a  "  Jack  in  the  box." 
But  yet  they  have  risen  by  many  thousand  feet  from  below  the  sea- 
level,  while  the  valley-beds  of  the  Adriatic  and  the  Mediterranean 
either  remained  stationary  or  subsided  to  a  lower  leveL  Is  it  not 
indeed  generally  true  that  the  course  of  mountain  ranges  and  of  the 
intervTning  valleys  has  for  the  most  part  been  determined  by  the 
lines  of  axial  upthrust  of  subterranean  matter,  the  consequent  strike 
of  the  elevated  strata  on  either  side,  and  anticlinjd  or  synclinal  lay 
of  tlioir  folds — all  the  results  of  internal  force  ?  Is  not  tlie  basin  of 
Switzerland  a  synclinal  valley  between  the  elevated  ridges  of  the  Alps 
iind  Jura  ?  Is  not  that  of  the  Po  and  the  Adriatic  tlie  same  between 
i\\Q  upheaved  Alps  on  the  one  hand  and  the  Apemiines  on  the  other  ? 

So  far,  then,  from  agreeing  with  what  seems  to  bo  the  opinion  of 
Professor  Jukes,  I  would  maintain  that  all  the  grander  features  of 
the  eadh's  surface  have  been  fashioned  by  internal  rather  than  by 
extemid  forces — the  influence  of  the  latter  being  confined  to  what 
may  be  called  the  minor  detiiils,  the  planing  and  chiselling,  rather 
than  the  moulding,  of  the  subject  matter.  And  in  respect  even  to 
some  of  the  minor  details,  such  as  the  transverse  valleys,  that  act  as 
tributaries  to  these  grander  depressions  of  the  surface,  there  seems 
good  ground  for  believing  many  of  them  to  owe  their  origin,  and 
consequently  the  course  of  the  sui)€rficial  waters  or  ice-streams  that 
havo,  since  their  emergence  from  the  sea,  widened  and  deepened 
tlieui  bv  erosion,  to  the  transverse  cracks  and  fissures  which  could 
not  fail  to  accompany  the  violent  elevation  of  more  or  less  solid 
strata,  even  though  effected  by  gradual  throes. 

It  is  well  known  how  liable  the  followers  of  any  science  are  to 
push,  for  a  time,  some  favored  theor}^  to  an  extreme  extent — to  the 
complete  negleet*of  other  equally  intiueiitial  causes.  It  may,  there- 
fore, not  bo  inopportune  for  me  at  the  present  moment  to  recal  the 
votaries  of  juechanical  geology  from  the  exclusive  consideration  of 
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glacier-action,  atmospheric  erosion,  or  marine  denudation,  to  that  of 
the  mysterious  but  vast  and  indubitable  subterranean  forces,  daily 
exemplified  in  the  volcano  and  the  earthquake,  as  by  no  means  the 
least  energetic  or  efficient  among  the  agencies  that  have  been  always 
operative  in  modelling  the  superficial  features  of  our  globe.  I  ven- 
ture to  think  that  this  branch  of  geology  has  been  of  late  under- 
valued, not  to  say  neglected. 


n. — Traces  of  a  Group  of  Permian  Voloanos  in  the  South- 

West  of  Scotland. 

By  Akchibald  Geikie,  F.R.S.,  etc. 

ALTHOUGH  volcanic  rocks  of  Permian  age  have  long  boon  known 
to  occur  abundantly  in  Germany,  their  existence  in  Britain  does 
not  appear  to  have  been  recognized  up  to  the  present  time.  Trap- 
dykes,  indeed,  are  far  from  rare  among  our  Permian  strata ;  there 
occur  likewise  many  igneous  masses  penetrating  the  higher  portions 
of  the  Carboniferous  formation ;  but  the  former  are  evidently  later 
than  the  Permian  period,  while  the  latter  may  be  anterior  to  it.  The 
history  of  volcanic  action  in  the  British  isles,  so  far  as  I  am  aware, 
embraces  as  yet  no  clear  evidence  of  Permian  volcanos.  In  the  pre- 
sent communication  I  propose  to  fill  up  this  gap  by  showing  that 
during  the  fonnation  of  the  Permian  sandstones  a  series  of  small  but 
active  volcanos  was  scattered  over  the  south-west  of  Scotland. 

After  the  labours  of  Sii'  K.  I.  Murchison,  Mr.  Binney,  and  Professor 
HarknesB,*  it  is  now  admitted  that  tlie  red  siindstones  which  range 
from  Cumberland  into  Dumfriesshire,  and  ascending  Nithsdale, 
stretch  in  intorrupte<l  patches  or  l)asins  as  ftir  as  tlie  Valley  of  the 
AjT.  are  of  Permian  age.  In  Ayi*shire  they  occupy  a  well  defined 
area  about  six  miles  long  by  four  or  five  broad,  traversed  l)y 
the  river  Ayr,  which  has  worn  through  them  a  succession  of  pio- 
turcsc^ue  ravines.  The  basin  which  they  thus  form  rests  upon  the 
upper  red  j)()rtion  of  the  Carboniferous  group.  At  the  eastern  edge 
<^f  the  basin  to  the  south  of  th(;  village  of  Mauchline  the  Ayr  h;is 
laid  ojK^i  a  section  which  has  been  described  by  Mr.  Binney  and 
Mr.  Ilarkness.  The  bottom  of  the  brick-red  Permian  sandst<jne  is 
there  seen  to  rest  a)utl)rniably  upon  and  pass  down  into  a  rock 
called  by  both  these  oliservers  a '' breccia,"  and  classed  by  them 
with  the  Permian  breccias  of  Dumfries  and  the  north-west  of 
England.  A  more  extended  examination  of  the  district  has  enaliled 
im;  to  connect  this  ''  breccia  "  with  other  similar  deposits,  and  with 
wide  sheets  of  fels])atliic  trap,  as  parts  of  a  series  of  volcanic  rocks 
intcrstratified  with  the  base  of  the  Permian  sandstones  of  Ayrshire. 

*  Mnrchi>on,  Silun'n,  p.  3ol,  Quart.  Joiirn.  Oeol.  Soc.  vii.  163;  xii.  267.  IJinnev, 
Id.,  vol.  xii.  (18;56)  p.  138.  H:irl:'T  ^s  I^-y  P-  '-^62.  Jt  was  not  ihv  object 
of  these  observers  to  iiivesti;;«ite  tl.o  i.^;.  ous  roclcs  of  the  Ayr,  and  they  treated 
them  simply  as  intrusive  nnisscs,  thoujli  tlie  singular  aspect  of  the  *' breccia" 
kd  Mr.  hiuncv  to  remark  that  "  the  ce:iicntin«;  paste  Vas  \\\uc\\  \\\.<i  *a\,>^^wx- 
ance  of  feUpathic  ash."     In  a  later  paper   (Quait.  Joum.  OeoV  ^vi<i.  nvA.  'ln\\\. 
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The  Pormian  basin  of  the  Ayr  is  completely  encircled  by  a  ring  of 
trappean  rocks,  from  half  a  mile  to  a  mile  broad,  and  rising  for  the 
most  part  as  a  conspicuous  ridge,  separating  the  brick-red  r^ermian 
sandstones  inside,  from  the  dull  red  or  purple  Carboniferou^  strata 
outside.  It  is  the  nature  of  this  girdling  ring  which  falls  to  be  con- 
sidered in  the  present  paper.  For  the  sake  of  clearness  and  oonciso- 
ness,  it  may  be  of  advantage  to  show — Ist,  that  the  ring  consists  of 
lava-flows  and  aKhcR,  and  is  tlicrefore  truly  volcanic ;  and  2nd,  that 
this  volcanic  series  is  a  part  of  the  Permian  formation. 

I.  The  acconipanying  section  (Fig.  1),  drawn  through  the  village 
of  Mauchline  along  the  north-eastern  margin  of  the  basin,  showH 
the  geiienil  arrangement  of  the  rocks  of  the  district  The  ring  of 
igneous  rocks  rises  on  the  north-west  side  into  the  ridge,  on  which 
Bums'  farm  of  Mossgiel  lies,  and  reappears  again  on  the  south-west 
side  in  the  cliffs  and  ravines  of  Ballochmyle.  It  consists  of  suc- 
cessive sheets  of  trap,  occasionally  interstratified  with  sandstone  and 
sandy  ash,  and  sometimes  Ij'ing  on,  sometimes  covered  by,  ash. 
Tliese  tnip-sheets  have  a  prevailing  dull  red,  purplish  red,  or  dark 
brown  hue,  and  are  made  up  of  a  mixture  of  labradorite  and  specular- 
iron,  vdth  sometimes  a  little  augite.  They  would  be  called  melaphyre* 
in  Germany,  and  as  oiu-  English  nomenclature  of  igneous  rocks  is  so 
poor,  I  have  found  it  useful  to  adopt  that  term.  Their  mineralogical 
structure  and  changes  are  full  of  interest,  but  need  not  detain  us  at 
present.  The  melaphyres  are  bedded  masses,  now  compact  and 
])Oipliyritio.  and  thou  passing  into  a  coarse  slagg^y  amygdaloid. 
Botwoen  the  beds  thin  layers  of  more  or  loss  asliv  brick-red  sand- 
htone  are  often  found,  and  it  Koniotiuies  happens,  as  on  the  east  side 
of  Mauchline  Ilill,  that  perpendicular  veins  of  horizontally  stratified 
red  sandstone  reticulate  the  n2)per  part  of  an  amyg'hiloidal  l)ed.  In 
such  cases  it  is  clear  that  tliese  veins  re])resentold  cracks  in  the  lava- 
flow  into  which  sand  was  washed  before  the  eniption  of  the  next 
flow.  Even  where  a  Ix^d  of  trap  is  very  compact  and  close-grained, 
its  ui>])er  an<l  under  portions  are  usually  cellular  and  slaggy,  the 
wiviiies  being  in  most  cases  filled  up  with  steatite  or  calc-spar. 
Hence  a  section  of  a  seiies  of  melaphyre  beds  presents  a  succession 

(1862)  p.  437)  he  expresses  his  doubt  whether  the  trap  seen  near  the  breccia  is 
interstratified  or  intrusive.  In  the  course  of  an  cxeursion  into  Ayrshire  in  1862 
I  descended  the  course  of  the  Ayr  from  Som  to  St^iir  and  recognized  the  breccia 
as  a  true  volcanic  tuflF,  or  gravelly  ash,  closely  resembling  the  red-trap-tuff  of  Dunbar. 
1'he  trap  at  the  same  time  was  foiind  to  present  all  the  characters  of  true  lavaflowB,  and 
I  saw  it  coming  again  to  the  surface  on  tlie  westside  of  the  biisin.  'J'hough  it  was  clear 
from  these  sections,  that  the  Permian  sandstones  of  Ayrshire  contained  at  their  base  a 
conteniporaneou-^  volcanic  series,  I  was  unwilling  to  publish  .iny  paper  on  the  subject 
until  the  whole  of  the  ground  had  been  examined.  From  the  results  of  this  excursion, 
however,  the  Permian  basin  was  represented  to  be  bounded  by  igneous  rocks,  on  the 
east  and  west  sides,  on  the  Geological  Map  of  the  i^ritish  Isles,  published  in  1864  in 
tlieir  Kducational  Series  by  Messrs.  AV.  &  A.  K.  Johnston,  and  in  the  Explanatory 
Handbook  to  that  map  (p.  67)  I  have  referred  to  the  true  voUyinic  nature  of  the 
breccia  and  its  associated  trap.  Since  that  time,  the  Geological  Survey  having  been 
extended  into  Ayrshire,  I  have  had  an  opportunity  of  map,  in^  the  Permian  basin  in 
detail.  The  full  results  will  properly  appear  in  the  Otficial  Memoirs,  and  I  shall 
}2('rej  with  the  sanction  of  the  Director  General  of  the  Survey,  offer  a  brief  summary 
oftbem. 
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npact  sheets  and  rough  amygdaloids, 
those  wonderful  sections  of  old  lava- 
along  the  coasts  of  the  Western  Islands 
be  north  of  Ireland.  In  the  railway 
g  at  the  mouth  of  the  Mossgiel  Tunnel 
^phyres  are  found  in  their  lower  parts 

interstratified  with  and  to  rest  upon 
)f  volcanic  ash  and  brick -red  sandstone. 

strata  £ire  well  bedded,  and  are  made 

thin  alternations  of  red  gravelly  trap- 
r  peperino,  fine  ash,  and,  more  or  less, 
sandstone  —  the  whole  pointing  to  a 
I  of  intermittent  eruption  when  showers 
ist  and  lapilli  fell  upon  and  became 
tratified  with  ordinary  sediment.  In 
Lver  section  at  Ballochmyle,  described 
r.  Binney  and  Professor  Harkness,  a 
r  red  angular  tuff  (the  "  breccia  "  of 
geologists)  forms  a  bed  at  least  30  feet 

passing  up  into  the  red  sandstones,  as 
•e  more  fully  pointed  out  in  the  sequel, 
ts  upon  the  melaphyres,  which  can  be 
.  to  within  a  few  yards  from  it  when 
ver  is  low,  though  the  actual  line  of 
on  is  not  here  seen. 

h  are  the  characters  of  this  group  of 
dc  rocks  round  the  whole  of  the  ring 
which  they  girdle  the  Permian  basin  of 
yr.  From  tlie  bedded,  slaggy,  amyg- 
al  character  of  the  melaphyres,  from 
interstratification  with  red  sandstone 
shy  beds,  from  the  tuft'  which  is  found 
below  them  and  above,  it  is  evident 
liey  are  not  intrusive  masses  thrust  up 
J  the  palaeozoic  formations,  carrying 
them  little  or  no  clue  to  their  date,  but 
hey  have  been  poured  out  at  the  sur- 
md  must  be  of  the  same  geological  age 
i  strata  with  which  they  are  associated. 
:side  the  volcanic  ring  there  occurs  a 
er  of  small  rounded  hills  or  hillocks, 
ting  of  a  coarse  red  volcanic  agglomerate 
Fig.  1).  This  rock  is  imstratified  and 
its  a  very  tumultuous  appearance.  It 
le  up  of  fragments  of  various  melaphyres 

sizes,  up  to  masses  a  yard  or  more  in 
1,  angular,  subangular,  and  rounded, 
ided  in  a  gritty,  ferruginous,  felspathic 

in  which  scattered  crystals  of  augite, 
ite,  and  black  mica  occur.     As  a  rule, 
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theso  hillocks  rise  conspicuously  above  the  neighbouring  groimd, 
and  when  the  geologist  has  familiarized  himself  with  them  in 
one  part  of  the  district,  his  eye  soon  detects  their  form  in 
other  localities  not  before  visited.  They  are  not  outliers  of  a 
deposit  once  covering  here  a  greater  space.  Though  surrounded 
by  Carboniferous  sandstones,  and  shales,  they  do  not  lie  upon 
them  ;  on  the  contrary,  they  descend  vertically  through  the  coal 
measures  like  so  many  huge  pipes,  sometimes  standing  on  lines 
of  fault,  while  the  coal  near  them  is  altered.  They  are,  in  short, 
tnio  volcanic  "  necks,"  each  representing  a  fonner  crater  or  focus  of 
eruption.  In  one  case,  that  of  Helenton  Hill,  near  Monkton,  I 
foimd  the  sides  of  the  neck  still  partially  crusted  with  a  mass  of 
rough  scoriaceous  melaphyre — the  remnant  of  the  slaggy  scoria  which 
once  coated  the  walls  of  the  volcanic  orifice.  Theso  necks  vary  in 
Kize  fi-om  only  a  3'ard  or  two  to  500  or  600  yards  in  diameter,  and 
though  their  present  conspicuous,  blunted,  conical  outline  is  due,  of 
course,  to  much  subsequent  denudation,  one  can  readily  enough 
imagine  them  to  be  cones  of  tuflf,  marking  tJie  position  of  volcanos 
lliat  have  only  recently  Ixjcomc  extinct. 

11.  That  these  necks  come  indiscriminately  through  the  faulted 
Upper  Coal-measures,  Carboniferous  limestone  and  lower  or  calciferous 
Rand8t(mes,  may  be  taken  as  good  evidence  that  tliey  are  later  than  the 
Carboniferous  period.  A  very  brief  examination  of  the  ground  is 
enough  to  raise  a  suspicion  that  they  may  have  been  connected  with 
tlie  trap-tuff  already  noticed.  And  tlie  more  they  are  studied, 
the  nioro  probable  docs  tliis  connexion  l)Ocome,  until  we  are  con- 
vinced that  they  can  only  be  the  vents  through  which  the  ash 
and  trap  wore  ejected.  The  material  of  which  the  necks  consist  is 
identical  with  that  forming  the  gi*avelly  tiiif  or  poperino,  save  that 
it  is  nmcli  coarser  and  unstratified.  But  this  is  a  distinction  which 
might  bo  expected  to  exist  between  the  mat<n*ial  which  consolidated 
at  the  actual  focus  of  eruption,  and  that  which  was  thro\\Ti  to  some 
distance  and  was  stratified  under  water  alonjc  with  ordinar\- 
sandy  sediment.  In  each  case  tlie  paste  is  dull  dirty -re<l,  felspathic, 
gritty  or  gravel]}^,  derived  from  the  trituration  of  the  fragments  im- 
bedded in  it.  which  are  all  pieces  of  different  melaphj-res,  having  the 
same  characters  as  those  which  form  tlu?  sheets  in  the  ring. 

As  the  bedded  volcanic  mcks  of  this  part  of  Ayrshire  lie  u].K)n 
Carboniferous  strjita.  and  are  overlaid  with  Permian,  they  must  be 
either  of  Carboniferous  or  of  Pennian  age.  TliC  mode  of  occiurence 
of  the  necks  affords  a  presumption  that  the  whole  volcanic  series 
must  be  later  than  Carl)oniferous  times,  and  this  inference  is  fidlv 
borne  out  by  the  relation  of  the  rocks  of  the  encircling  ring  to  the 
Permian  sandstones  of  the  basin.  No  feature  more  speedily  arrests 
the  attention  of  a  visitor  to  the  valley  of  the  Ayr  tlian  the  great 
contrast  l)etween  the  general  aspect  of  the  Permian  sandstones  and 
those  of  the  Carboniferous  series  below.  Tlie  latter  are  of  dull 
pui-plish  red  or  gi-ey  colours,  tliin-liedded,  interstratified  wUh  endless 
seams  of  n;d  i)iu^:)le  or  grey  shales  and  nodidar  marls.  Tlie  former, 
on  the  other  hand,  are  marked  out  at  once  hy  tlie  strange  brilliance 
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of  their  colour,  ranging  from  a  brick  red  to  bright  orange,  by  their 
abundant  false-bedding,  their  thick  beds,' their  entire  freedom  from 
shale  of  any  kind,  and  their  clear  granular  qnartzoRe  texture.  Now, 
beds  of  sandstone  having  this  character,  and  idcntiail  in  every 
respect  with  the  recognised  Permian  sandstones  of  the  basin,  lie 
among  the  fine  ash  and  pcperino  below  the  sheets  of  trap,  similar  beds 
are  intercalated  between  tlie  beds  of  trap,  they  occur  again  in  tJie 
ashy  deposits  overlying  the  trap,  and  there  they  (jan  be  seen  to  form 
part  of  the  ordinary  sandstones  of  the  l^ermimi  basin.  Tliis  latter 
junction  is  singularly  infitnictive.  It  is  well  seen  along  the  banks  of 
the  river  Ayr  at  Ballochmylo  where  bed  after  bed  am  bo  studied  from 
the  massive  brick-red  sandstones  down  into  the  tuff  tliat  overlies  the 
melaphyres.  The  subjoined  woodcut  (Fig.  2)  illustrates  this  section. 
At  the  lx)ttom  lies  the  dull-red  stratified  tuff' — a  truly  volcanic  rock 
consisting  of  notliing  but  angidar,  subangular,  6md  rounded  fragments 
of  different  fel spathic  traps,  imbedded  in  a  triturated  paste  of  the 
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^Ig.  2. — Sectiok  of  Peiimian  Saxdstonf.  and  Tuff.   River  Ayr,  B.vllociimyle. 

"^ame  materials.  Some  of  the  stones  are  slaggj'  luin])S  of  nx^k.  liko 
"volcanic  bombs,  and  in  one  case  I  found  tht*  air-cells  jiulled  roiuul 
the  spheroidal  eurf{u.'0  of  tht;  mass — the  r(»sult  perliajKs  4)f  the  wliirl- 
ing  of  the  bit  of  nu'ltcMl  lava  througli  tlie  air  at  the  tiiiic  of  oj(K;tion. 
In  tire  U])i>er  part  <^f  the  tuff,  tliin  lenticular  seams  of  l)nck-r(M.l  siuid- 
st<mo.  Koinotimes  mingled  witli  ashy  niaterijiJ,  make  their  a])pear;nice, 
and  those  increa.s<>  in  number  until  they  sliade  up  into  the  inaiu  mass 
of  i\\o.  PennL'ui  sandstones.  TIjo  gradual  e(\s}N»itiou  of  the  tuff  is  full 
of  interest,  for  we  find  tliat  even  after  haxing  jwisse<l  over  tlK*  highest 
of  its  beds  we  still  meet  \Nith  occasional  nc^sts  of  volcanic  la])illi  and 
hiinjj:le  stones  in  the  red  sandstones.  In  this  section  we  see  how  the 
igneous  forces  witli  int(Tmittent  and  continually  deorea-sing  showers 
of  ash  and  stones,  finally  <lied  out. 

It  thus  appears  that  the  volcanic  rocks  of  this  part  of  Aji-shire  lie 
upon,  are  intei^tratilied  with,  and  are  covennl  by  red  sandstones, 
which  have  a  distinctive  cliiiracter  throughout  iis  parts  of  one  series 
marker]  off*  from  the  (.\ar])oniferous  s^rndstones  on  whic^h  tliev  rt\st.  It 
i.s  admitted  that  these  red  sandstones  are  Pennian ;   it  follows  tJiat 
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the  volcanic  rocks  described  in  this  paper  and  lying  near  the  base  of 
these  sandstones  afford  now  the  proof  of  actual  volcanic  eraptions  in 
Britain  during  the  continuance  of  the  Permian  period. 

I  have  spoken  only  of  the  Ayrshire  basin,  but  evidence  of  the 
contemporaneous  intercalation  of  volcanic  rocks  is  not  less  clear 
among  the  Permian  sandstones  of  Nithsdale.  The  felspathic  trap 
laid  open  in  the  railway  cutting  at  Drumlanrig  is  identical  in  its 
mineralogical  characters  and  general  aspect  with  the  Ayrshire  mela- 
phyrcs.  Its  upper  surface  has  the  usual  slaggy  amygdaloidal  cha- 
racter of  the  higher  part  of  a  lava-flow,  and  it  is  oovend  with  gently 
inclined  red  sandstones  containing  a  few  beds  of  gravelly  tuff  or 
breccia  like  that  of  Ballochmyle.  In  the  Carron  Water  tiiere  are 
some  excellent  sections  of  these  rocks  showing  the  red  sandstones, 
sometimes  sprinkled  with  volcanic  bombs  and  often  interlaced  with 
bands  of  fine  ash,  angular  tuff  and  even  coarse  volcanic  breccia. 
Along  with  these  proofs  of  igneous  action  occur  beds  of  vesicular  and 
amygdaloidal  melaphyre,  like  those  of  the  Ayr,  and  showing  the 
same  radiating  veins  of  horizontally  stratified  red  sandstone  which 
fill  up  cracks  in  the  original  lava-form  mass.  The  course  of  the 
Carron  Water  furnishes  ample  proof  of  the  existence  of  contempora- 
neous volcanic  rocks  in  the  Permian  series  of  the  south  of  Scotland. 
The  same  evidence  may  be  traceable  southwards  towards  Dumfries, 
but  I  have  not  yet  had  an  opportunity  of  examining  that  part  of  the 
district. 

Throughout  the  Carboniferous  tracts  of  the  Lowland  Valley  of 
Scotland  there  are  many  igneous  rocks  which  must  be  later  than 
even  the  Ui)per  Coal-measures,  but  of  which  tlie  geological  date  can- 
not be  approximately  fixed.  Some  of  these  rocks  are  comparable 
with  parts  of  the  Ayrshire  series,  and  it  l)ecomes  an  interesting 
question  whether  they  may  not  belong  to  the  same  period.  The  de- 
termination of  an  actual  date  among  the  post  Carboniferous  igneous 
rocks  is  one  which  may  be  of  great  use  in  working  out  the  geologi- 
cal history  of  \\\^  broad  Lowland  valley.  And  it  is  likewise  not 
without  its  interest,  as  it  enables  us  to  connect  the  British  type 
of  the  Permian  system  by  another  link  with  that  of  the  centre  of 
Europe. 

It  may  be  mentioned,  in  conclusion,  that  the  Permian  basins  of  the 
south-west  of  Scotland  are  traversed  by  a  set  of  intrusive  doleritic 
traps,  sometimes  as  irregular  bosses  (/in  Fig.  1),  or  as  dykes  and  beds. 
These  rocks  have  no  relation  to  tlie  Permian  volcanic  group,  further 
than  that  they  came  tlirough  it  as  well  as  through  the  sandstones.  The 
dykes  belong  to  that  remarkable  N.W.  or  N.N.W.  series  which  runs 
across  Scotland  and  the  north  of  England.  I  called  attention  to 
these  dykes  some  years  ago,^  and  suggested  that  they  might  bo  as 
late  as  the  Middle  Oolite.  Since  that  time  additional  evidence  lias 
been  accumulating,  and  I  believe  it  will  be  possible  to  show  good 
grounds  for  believing  that  they  are  not  only  as  late  as  the  Oolitic 
period,  but  may  even  be  of  Tertiary  age. 

1  [Trans.  Roy.  Soc.,  Edin.,  xx,  p.  650.] 
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]. — On  Abaucabian  Cones   from  the  Seoondaby   Beds   of 

Britain. 

By  Wk.  Cabbuthebs,  F.L.S.,  of  the  Briti£h  Maseum. 

(PLATE  XT.) 

[£  tmsatis&ctory  oondition  of  palseontological  botany  arises 
Qrom  the  imperfect  materiak  which  are  obtained  from  the  earth's 
ft.  With  the  exception  of  two  or  three  remarkable  structures,  no 
logical  characters  have  been  found  whereby  the  position  of  a  plant 
be  determined  from  an  examination  of  its  woody  structure  ;  so 
silicified  or  calcified  woods,  which  are  far  from  rare,  supply 
more  information  than  that  they  are  portions  of  a  vascular  ciyp- 
n,  a  palm,  a  conifer,  or  other  exogen.  Of  leaves  also  it  may  be 
that,  while  a  very  few  natural  families  have  characteristic 
B,  yet  leaves  which  are  undistinguishable  are  found  belonging 
ants  widely  separated  in  the  vegetable  kingdom,  so  that  we  have 
oonfidence  in  determinations  made  from  them ;  indeed,  such  de- 
inations  must  be  considered  at  the  best  but  as  guesses  at  the 
L,  and  these  can  seldom  go  further  than  the  natural  order,  or, 
aps,  the  genus  to  which  the  fossil  belongs.  To  manufacture 
^es  on  no  other  characters  than  those  obtained  frt)m  slight 
itions  in  the  form  of  the  leaf,  is  a  reckless  multiplication 
lames,  condemned  not  only  by  the  botanist,  but  by  eveiy 
who  has  carefully  examined  the  variety  in  form  and  vena- 
that  exist  among  the  leaves  of  a  single  shrub  or  tree.  The 
08  employed  by  systematists  in  the  classification  of  plants 
JO  delicate,  and  so  easily  perish,  that  they  are  very  rare  as 
Is.  Fruits,  however,  are  more  abundant,  and  after  the  flower 
may  be  held  of  next  value  in  determining  the  affinities  of  a 
t.  Even  the  separated  seeds  of  living  species,  or  members  of 
g  genera,  can  be  positively  determined ;  but  when  the  affinities 
moure,  the  more  or  less  imperfect  specimens  of  fossil  seeds  de- 
)d  from  their  fruits  are  very  imsatisfactory  materials. 
lere  is,  perhaps,  no  order  of  plants  in  which  the  compound  frxiit  re- 
.fts  entirety  so  well  as  in  Ckmifera,  and  consequently  perfect  cones 
K)t  unfrequently  found  as  fossils.  The  two  which  we  purpose  to 
ibe  in  this  j)ai>er  are  not  based  upon  detached  seeds,  but  upon 
I  so  aggregated  as  to  exhibit  the  cone  arrangement  of  the  genus 
xaria,  A  third  specimen  has  been  found,  but,  unfortunately,  I 
not  been  able  to  discover  in  whose  possession  it  now  is.  Dr. 
n  refers  to  it  in  a  note  to  his  elaborate  paper  on  **  The  Strata 
«r  the  Chalk."  (Trans.  Geol.  Soc.  2nd  Ser.,  vol.  iv.,  p.  348.) 
ays  it  was  found  on  the  shores  of  the  Isle  of  Portland,  and  not 
obably  derived  ftx^m  one  of  the  beds  of  clay  or  "  dirt,"  subor- 
je  to  the  lower  part  of  the  Portland  strata.  Dr.  Fitton  had  the 
of  it  from  the  Rev.  D.  Williams,  of  Bleadon,  Somerset,  and  sub- 
id  it  to  Mr.  Robert  Brown,  who  was  satisfied  as  to  its  affinities  to 
carta,  Mr.  Brown,  unfortunately,  did  not  carry  out  his  inten- 
of  describing  it.     llie  cone  does  not  exist  in  his  collection  of 
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fossils,  and  the  name  of  its  original  possessor  has  disappeared  from 
the  "  Clergy  List"  since  1850,  so  that  I  do  not  know  where  to  aeek 

for  it. 

Tlio  two  sjMJcies  may  be  thus  characterised : — 

1.  Araucaria  (Eutacta)  spharocarpa,  nov.  sp.  Cone  sphericaL  Scales 
rhomboidal,  with  a  central  ridge  produced  into  a  stout,  somewhat 
rofloxed  spine,  and  an  obvious  furrow  dividing  the  scale  into  an 
iipl)er  and  lower  portion.  Twenty  to  twenty-four  scales  in  each 
spiral  series  in  the  centre  of  the  cone.     (Plate  XI.,  Fig.  1). 

Loc.     From  the  Inferior  Oolile,  Bniton,  Somersetshire. 

2.  Araucaria  (Euta<^ta)  Tippinqfordieims,  (Zamioslrohus  PtppinQfar- 
dimsis^  JJng.  **  Genera  et  Sj)ecie8  Plantarum  Fossiliiun,"  p.  300.) 
Cone  oblong,  gradually  decrciising  towards  the  blunt  apex.  Scales 
rhonil)oi(l{il,  with  a  prominent  central  ridge,  and  an  obvious  furrow 
dividing  tlie  saile  into  an  upper  and  lower  portion.  Fourteen  to 
sixteen  scales  in  each  spiral  series  in  the  centre  of  the  cone.  Trans. 
Geol.  Soc.  2nd  Scr.     (PLite  xxu.,  &g.  10.) 

Loc.  From  the  Woalden,  in  a  mass  of  hard  greenish  grit  at 
Pippingford,  in  Ashdown  Forest,  very  near  the  highest  ix>int  of  the 
ridge  of  the  Hastings  Sands. 

The  only  specimen  of -4.  spheerocarpa  yet  found  (Plate  XL)  was  ob- 
tained from  a  bed  of  marine  limestone.  It  is  noticed  by  Sir  Cliarles 
Lyell  in  the  last  edition  of  his  **  Elements,"  where  a  woodcut  is  given, 
but  without  any  descrij)tion.  The  detached  cone  has  been  floated  out  to 
sea,  whore,  having  sunk,  it  has  been  partially  buried  in  the  cal- 
careous mud  among  the  remains  of  Serjml^  and  Mollusca.  The 
spaces  l)etweon  the  scales  have  first  been  filled  with  calcareous 
matter,  shown  in  the  figiu-e  by  the  iiTogular  white  lines  separiiting 
the  scales.  Tlie  organism  haring  decayed,  the  upper  portion  is 
entirely  lost ;  but  c^ilcareous  mud  having  been  dejx>sited  in  the 
mould  of  the  buried  jwrtion  a  nmiarkably  perfect  impression  of 
that  half  of  the  cone  remains.  The  base  is  imjMirfect ;  the  two 
or  three  series  of  l)asal  swiles,  which  are  morcj  or  less  triangular  in 
outline,  are  wanting,  niere  is  no  indieatiim  of  any  stalk.  Tlie 
draughtsman  of  the  woodcut,  in  Lyell's  "  Elements,"  has  mistaken 
a  fragment  of  a  shell  for  the  stidk,  and  has  given,,  in  his  restoration, 
an  aspect  to  the  cone  unlike  any  knowii  Arauwirian.  The  upper 
portion  of  the  cone  is  more  perfect,  and  exliibit«  the  change  in  fonn 
of  s<?ales  observed  in  recent  cones.  (Compare  Plate  XI.,  Fig.  5,  one  of 
the  ajjical  sciiles,  with  Fig.  6,  a  similar  scale,  from  the  ame  of  A. 
JUdicilliy  Hook.)  The  fossil  is  five  inches  long,  and  as  many  inches 
l)road  at  its  widest  part.  Tliere  are  fifteen  of  the  spinil  series  of 
sondes  from  left  to  light,  and  ten  from  right  to  left.  The  a].M?.x  of 
the  scale  is  a  rhomboid.  It  is  divided  into  two  unequal  portions  by 
a  transverse  scar;  the  lower  and  larger  lialf  lias  been  furnished 
with  a  strong  and  somewhat  reflexed  spine.  A  fmcture  in  two  of 
the  scales  on  tlie  upper  left-hand  portion  of  the  fossil,  figured  of 
the  natural  size  at  Fig.  5.  shows  that  the  scar  is  superficial,  and  tliat 
each  scale  sup]X)rt8  a  single  seed. 

Dr.  Fitton  figured  A.  Fippinqfordiensis,  and,  without  gi^•ing  it  a 
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name,  chaTacterised  it  as  a  '^  oone  of  an  unknown  species."  Unger, 
in  his  "  Gr^nera,"  referred  it  to  Zamiosirohva,  a  genus  whicli  we  hope 
to  show  at  another  time  has  been  made  the  receptacle  for  other  true 
coniferous  cones  besides  the  one  in  question.  A  comparison  of  Dr. 
Fitton's  figures  with  A.  spJiarocarpa,  and  with  the  recent  species  of 
Arauearia,  belonging  to  the  section  Eutacta,  has  convinced  me  that  it 
belongs  to  this  genus. 

Although  the  Bruton  fossil  is  only  a  cast  of  the  cone,  it  is  so  cha- 
racteristic that  it  can  bo  certainly  referred  to  its  modem  allies.  The 
single  seed  supported  on  each  scale,  along  with  the  general  form  of 
the  cone,  conclusively  establish  it  to  be  a  true  Araucatia.  Sir  W.  J. 
Hooker  describes  A,  Coohti  (''Botanical  Magazine,"  Vol.  Ixxviii., 
Tab.  4635)  as  liaving  *'  two  oblong  seeds  "  in  each  scale,  a  struc- 
ture at  variance  with  the  generic  character.  I  have  carefully  ex- 
amined a  number  of  scales  from  diflferent  cones,  and  I  find  that 
while  the  fonn  of  the  cavity  is  diflferent  from  tliat  of  the  other 
species,  it  is  truly  unilocular,  and  contjiins  a  single  seed.  In  its 
early  stage  a  transverse  section  of  the  hard  integument  of  the  seed 


Longitudinal     Slction    of    Scale    of    Araucaiua    Bidwilli. 
(From  a  dried  specimen,  in  which  the  seed  is  separated  from  the  scale.) 

gives  a  dumb-bell -like  outline,  exhibiting  two  L'lrge  open  canals  on 
either  side,  which  freely  (lominuiiicate  round  the  base  of  the  seed, 
while  the  surfaces  of  the  integument  almost  approach  in  the  centre, 
and  between  th(^se  surfaces  the  single  cmbiyo  is  situated.  As  the 
seed  grows  the  contracted  ccntnil  ])or1ion  enlarges,  while  the  lateral 
canals  retain  their  original  dimensions  ;  and  the  ripe  seed  shows  the 
unicellular  cavity  with  its  sinpjle  seed  and  relatively  slender  lateral 
canals.  An  examination  of  the  earlv  sta^^o  of  the  scale  would  vcr\' 
readily  give  the  eiToneous  impreSv^^ion  that  it  contained  two  seeds,  or 
rather,  that  the  hard  integinnent  was  bilocular  and  contained  a 
single  seed  in  each  loculament.  For  compaiison  I  have  placed  a 
transverse  section  of  the  o(me  of  A.  BuJwllli  on  the  plate  (Fig.  6), 
and  1  add  hero  a  longitudinal  section  of  another  scale,  showing  the 
relation  that  the  seed  bears  to  the  scale.  Tliis  genus  contains 
six  kno^vT^i  species,  four  of  whicli  are  natives  of  Polynesia,  and 
the  remaining  two  of  South  America.  The  species  thus  geo- 
graphic-ally grouped  together  have  so  many  peculiarities  in  common, 
tliat  Salisbuiy  j)roposed  to  establish  two  genera  for  them — the 
one,  Cohjmhe.ia,  including  the  two  American  species  characterised,  a.«» 
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regards  the  cone,  by  having  the  scales  without  wings  ;^  and  the 
other,  Eutassa  {Eutacta,  Link),  for  the  Polynesian  species  distin- 
guished by  the  possession  of  wings  to  the  scale.  Although  these  and 
the  other  characters  obtained  from  the  number  of  the  anthers  and 
cotyledons,  the  form  of  the  leaves,  and  the  gcrmination>  are  of  im- 
portance, they  have  not  been  considered  by  recent  systematiatB  of 
generic  value,  but  sufficient  only  for  the  division  of  the  genus  into 
two  natiu^  sections.  Another  peculiarity  is  possessed  by  the 
majority  of  the  Polynesian  species,  which  is  important  in  connecticm 
with  our  fossils.  The  BraziHan  species  never  exhibit  externally  any 
di^'ision  of  the  scale  into  an  upper  and  under  portion.  The  snudl 
upper  scale,  so  evident  in  A,  BidwiUi  (Plate  XI.,  Kg.  4)  andA^exceUa, 
and  in  the  two  fossils,  is  so  reduced  in  them  that  it  is  only  discover- 
able on  the  upper  surface  of  the  scale  after  it  has  been  withdra'wn 
from  the  cone.'  This  small  upper  scale  is  larger  in  the  fossil  than  in 
any  of  the  recent  species,  "niree  different  views  are  entertained  re- 
garding the  nature  of  this  portion  of  the  scale.  Richard'  and  End- 
licher'  describe  it  as  an  ap^iendage  to  the  seed ;  the  late  Sir  Wm.  J. 
Hooker*  supposes  it  to  be  the  dilated  "  upper  base  "  of  the  scale-leaf 
folded  down  upon  its  upper  sur&ce ;  and  Dr.  A.  Dickson,*  holding 
that  the  scale  of  the  Arauearian  cone  corresponds  to  the  membianoua 
bract  which  subtends  the  scale  of  the  pine  cone,  supposes  this  to  be 
the  representative  of  the  true  scale  in  the  cone  of  Pinus.  But 
whether  a  seed  appendage,  the  folded  base  of  the  leaf,  or  the  repre- 
sentative of  tlie  scale  in  the  pine  cone,  the  matter  of  importance  to 
us  is  that  it  is  ho  largely  developed  in  the  Australian  and  fossil 
species.  The  specimen  of  A,  spharocarpa  is  so  preserved  that  it  is 
difficult  to  say  whether  tlie  scales  were  winged,  but  there  seems  to 
me  to  be  indication  of  short  wings.  It  is,  however,  evident  that 
the  fossils  l>elong  to  the  Eutacta  secticm  of  the  genus,  and  among  the 
species  the  cones  of  A.  exceha  approiich  most  ncArly  to  them  in  size 
and  form,  and  in  the  structure  of  the  scales. 

The  affinities  of  these  cones  to  recent  Australian  species  are 
the  more  interesting,  because  Owen,  Phillips,  and  Lyell  have  shown 
that  the  animals  belonging  to  the  same  epoch  have  their  nearest 
allies  in  that  continent. 

EXPLANATION  OF  PLATE  XI. 
Fig.  1. — CoDO  of  Araucaria  apharocarpa,  two-thirds  the  natural  size. 

J  The  original  is  preserved  in  the  British  Museum,  and  is  from  the 
erior  Oolite,  Bruton,  Somersetshire.) 
„    2. — A  scale  of  A,  BidwiUi^  somewhat  reduced,  showing  the  upper  small  acale. 
„     3. — Scale  from  the  apex  of  the  fossil  cone. 

„    4.~  Scale  from  the  corresponding  portion  of  the  cone  of  A.  Bidurilli. 
„    5. — A  portion  of  the  fossil  cone,  natural  size,  showing  the  single  interior  seed 

cavity. 
„     6. — A  section  of  the  scale  of  A.  BidwiUi, 

^  This  character  is  wanting  in  A.  Cookii,  R.  Br.  {A.  eolumnaris^  Hook.),  frt>m  New 
Caledonia.  The  scale  of  this  species  has,  perhaps,  the  most  largely  developed  wingi, 
but  the  small  upper  scale  is  even  more  reduced  than  in  the  American  species. 

'  Bichard.    Memoires  sur  ies  Qmifires,  p.  87. 

'  Endlicher.     Synopti*  Ooni/erarwn,  "p.  184. 

^  London  Jonm.  of  Botany,  vol.  ii.,  p.  604. 

^  JEdinbwrgh  New  Phil.  Joom.,  1861,  ^.  1^7 . 
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IV. — Ok  the  Ocoubbxngs  of  Extensive  Deposits  of  Tufa  in 

Flimtshibe. 

By  Geobob  Maw,  F.S.A.,  F.L.S.,  F.G.S. 

OF  the  various  geological  evidences  inferring  a  vast  duration  of 
the  existing  contour  and  conditions  of  surface  since  the  latest 
marine  submergence,  there  is,  perha])s,  none  more  striking  than  the 
accaiuulation  of  great  masses  of  Tufa  charged  with  recent  organic 
remains. 

Whether  the  extreme  slowness  with  which  limestone  is  capable  of 
midergoing  watery  dissolution,  or  the  smallness  of  the  volume  of 
the  water,  which  has  generally  been  the  medium  of  its  transfer  to  a 
tufacious  condition  is  considered,  any  great  mass  of  Tufa  must  of 
necessity  imply  an  immense  lapse  of  time  for  its  formation. 

The  Mountain  Limestone  district  of  North  Wales  contains  several 
examples  of  Tufa  deposits,  and  one,  to  which  my  attention  has  been 
drawn  by  my  friend  the  Kev.  D.  Williams,  of  Nannerch,  seems, 
from  its  position  and  great  extent,  to  be  worth  a  special  notice  in  the 
Geological  Magazine. 

At  the  south  side  of  the  great  Mountain  Limestone  range  of 
Flintshire,  connecting  the  plain  of  Chester,  near  Mold,  with  the  vale 
of  Clwyd,  opposite  Denbigh,  runs  a  long,  narrow,  tortuous  valley, 
firom  which  branch  numerous  ravines,  intersecting  the  limestone 
range,  fonning  its  northern  boundary. 

One  of  these  ravines,  immediately  to  the  east  of  Caerwys,  and  a 
second,  about  a  mile  further  to  the  e?ist,  are  occupied  for  a  consider- 
able distance  with  extensive  deposits  of  soft  Tiifo,  commencing 
against  the  iVIoiintain  Limestone,  and  expanding  do\vnwards  through 
a  range  of  altitude  of  about  150  feet  in  broad  delta-shaj^ed  masses 
towards  the  main  valley,  where  the  Tufa  flow  appears  to  have  been 
arrested  on  the  north  bank  of  tlie  river  Wheeler. 

The  more  westerly  of  the  two  ravines  is  occupied  from  nortli  to 
south  for  a  distance  of  three-quarters  of  a  mile,  and  the  total  area 
occupied  by  both  masses  cannot  be  less  than  200  acres.  I  believe 
that  deposits  of  Tufa  at  all  ap])roaching  these  in  extent  are  un- 
known in  any  other  part  of  the  kingdom. 

At  tlie  embouchure  of  the  eastern  ravine,  close  to  the  Smell  turn- 
pike-gate, a  cutting  in  tlie  new  Mold  and  Denbigh  railway  has 
ex])osed  the  deposit  for  a  distance  of  more  than  a  furlong,  and  in 
one  place  to  a  depth  of  12  feet.  At  the  point  in  digging  the  founda- 
tions for  a  bridge  a  further  depth  of  six  feet  was  ])enetrated,  and  a 
bed  of  peat,  one  or  two  feet  thick,  contiining  fragments  of  semi- 
decay(Hl  wood,  found  to  intervene  between  it  and  tlie  subjacent  drift- 
gravel.  The  thickness  of  the  Tiita  would  therefore  be  18  feet. 
Higher  u[)  the  lateral  valleys  it  ascends  in  terrace-like  ranges,  and 
appears  to  be  much  thicker  as  the  streams  have  cut  channels  into 
it  15  or  20  f(;et  deep  without  exposing  the  fundamental  drift. 

For  the  most  part  the  Tufa  is  of  a  soft  marly  texture,  occasionally 
containing  harder  masses,  which  appear  to  have  accumulated  round 
plant  remains;  the  harder  parts  are  full  of  tubuli\r  ^YfoT^\Asyci&, 
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bearing  the  impressioiis  of  EqidsetmnB,  Garices,  and  other  marA 
plants;  also,  occasionally,  willow  leaves.  The  remains  of  recent 
shells  are  most  abundant  —  Helix  memoralis  occurring  in  great 
quantities  throughout  the  deposit. 

Mr.  Gwyn  Jeffreys  has  also  determined  the  following  species : — 


Zimnaa  peregra  (Miill.) 
Sueeinea  putrU  (Linn.) 
Zonitet  nitiduius  (Drap.) 

er$f9taIii»M  (Miill.) 
fuhut  (MuU.) 
radiatulm  (Aid.) 
Helix  aeuleaia  (Mull.) 
iuperam  (MuU. 

nemoralis  var.  hortensU  (Penn.) 
arbuslorum  Tar.  afpeatn't  (Zugler.) 


»» 
it 


yt 


Helix  concinna  (Jeffreys.) 

caperata  yet.  Gt^ii  (Chazp.) 
rotundata  ( M iill.) 


»> 


»» 


pygtnaa  (Drap.) 
puleheUa  (MuU.) 


Vertigo  antivertigo  (Drap.) 
Zua  {Conchlicopa)  ludriea  (MiLlL  fp.) 
Cargchium  minimum  (MiiU.) 
Cgehatoma  elegaru  (MiiU.) 


The  species  marked  thus  **  were  obtained  between  Pwll  Gwyn 
and  Caerwys ;  all  the  others  and  some  of  those  marked  **  from  the 
railway-cutting,  near  the  Smell  turnpike-gate. 

Mr.  Jeffreys  observes  that  all  tlie  species  at  present  inhabit  Wales, 
and,  probably  the  locality  where  found ;  and  considers  the  deposit 
an  extremely  modem  one.  Some  of  the  species  indicate  a  moist 
situation,  others  a  dry  soil. 

In  a  former  communication  to  the  Magazine  (Vol.  II.,  p.  200), 
I  described  tlie  occurrence  of  curious  cavities  or  pockets  in  the 
Mountain  Limestone  of  the  same  district,  which  I  suggested 
had  been  formed  through  the  gradual  dissolution  of  the  limestone, 
by  a  process  similjir  to  that  which  has  been  supposed  to  explain  the 
method  of  fonuation  of  sand-pipes  in  the  chalk.  The  occurrence  of 
the  redeposited  lime  as  Tufa  in  the  iniinediate  neighbourhood  affords 
another  point  of  analogy  between  tho  limestone-pockets  and  tlie 
chalk  sand-pipes,  and  further  supi>orts  the  theor}^  suggested  to 
account  for  their  excavation. 

The  subterranean  derivation  of  the  Tufa  is  hero  also  indicated  by 
the  existence  of  a  cavernous  opening  in  the  limestone,  lined  with  a 
stidactitic  coating  imiiiediately  over  the  upper  end  of  one  of  the 
Tufa  beds  (see  Section)  ;  and  it  seems  probable  that  from  this  cavity 
the  water  that  deposited  the  Tufa  once  flowed.  The  cavern  is  now 
dry,  and  the  deposition  of  tlie  Tufa  ap})ears  to  have  entirely  ceased ; 
the  only  water  that  flows  over  it  occurs  as  a  stream  that  has  its 
origin  higher  up  the  valley,  and  instead  of  adding  to  the  accumula- 
tion of  the  deposit  it  hjus  cut  a  channel  through  it,  in  some  places  to 
a  considerable  depth.  These  facts  seem  to  imply  a  change  of  cir- 
cumstiinces  from  those  which  obtained  when  the  Tufa  was  orio:inallv 
deposited,  and  the  present  stream,  if  it  existed  at  tlie  time,  must 
have  occupied  a  different  position. 

Assuming  that  tho  various  cavernous  openings  in  the  Moun- 
tmn  Limestone  have  been  similarly  formed,  it  appears  probable  that 
these  subterranean  excavations  j^roceeded  during  a  long  geological 
period ;  tho  caves  of  Cefn,  on  the  opposite  side  of  the  vale  of 
Clwyd,  appear  to  have  been  excavated  before  the  Boulder-clay-drift 
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period,  with  the  gravels  of  which  (?)  they  are  partly  occapiecL  On 
the  other  hand,  the  great  deposits  of  soft  Tufa  near  Caerwys  could 
not  have  resisted  the  marine  submergence,  and  their  deposition 
subsequently  to  the  drift  is  also  evident  from  their  resting  on 
its  eroded  surface. 

The  subterranojui  dissolution  of  the  limestone  commenced,  there- 
fore, some  time  before  the  submergence  of  several  hundred  feet  that 
filled  the  Cefn  caves  with  gravel,  and  continued  afterwards  suffi- 
ciently long  to  provide  materials  for  the  great  masses  of  TufiEt,  near 
Caerwys. 

It  is  worthy  of  observation  that  no  evidence  is  to  be  found  that 
the  calcareous  deposition  is  still  proceeding,  and  that  with  an  ap- 
parently similar  condition  of  surface,  the  causes  tending  to  the 
formation  of  a  Tufa  have  entirely  ceased. 


IfTOTICES      OIF      DSJIElSi^OII^S. 
I. — On  the  JlniKocERos  lkptoriiixus  of  Owen. 

By  W.  Boyd  Dawkixs,  M.A.,  F.G.S. 
[Abstract  of  a  Paper  read  before  the  Royal  Society,  April  26th,  1866.] 

THE  fossil  rcmnins  of  llio  p:enu8  lihinoccroH,  found  in  Pleistoceno 
do]K)sits  in  (iroat  Iiritain,  indicate  four  well-defined  siwcies. 
Of  tliese  the  7?.  ilrhorhlnns,  or  the  eonmmn  fossil  species,  ranged 
throufrhout  France,  (Jerniany,  and  Northern  Kussia,  and  like  its 
con^oTUT,  the  Mammoth,  was  defeu'lod  from  the  intense  ^Wnter  cold 
hv  a  thick  clothing  of  hair  and  wool.  Its  southern  limit  in  the 
Euroi»a»o-Asiatic  Continent  was  a  line  ])assing  throngli  the  Pyrenees, 
the  Ali)s.  the  northern  shore  of  the  Caspian,  and  the  Altai  moun- 
tains. It  has  not  yet  heen  provi-d  to  have  existed  in  Europe  anterior 
to  the  deposit  of  the  l^mlder-clay.  'Hio  second  species,  the  B. 
megarliinHs^  of  M.  de  Christol,  characterize<l  hy  its  slender  limbs, 
and  tlio  absence  of  the  ''  cloison,"  has  hoen  detennined  by  the 
author  amon<;  remains  from  the*  brick-earths  occupying  the  lower 
j)art  of  the  Thames  Valley,  and  from  the  Pre-*^lacial  Forest-bed 
of  Cromer.  The  species  ranj^ed  fnmi  the  Norfolk  shore,  south- 
wards, tlirough  Central  Fnuice,  into  Italy.  In  France  and  It«dy  it 
characterizes  the  Pliocene  deposits.  bein<jj  found  in  the  former 
country  in  association  with  Mnsfodon  hreriroftfris,  and  ILilitherium 
Srrnsli,  in  the  lattir  with  M.  Arrcnicusis.  From  its  southern  range 
we  may  infer  that  the  me^arhine  s].ecies  was  iitted  to  inhabit  the 
wann  and  t'inj)erat<*  zones  of  Euroi)(\  just  as  the  tichorhine  was 
peculiarly  fitted  for  thi^  endurant.'c  of  an  Arctic  winter. 

The  tiiird  species  is  the  JL  elruscvH  of  Dr.  Falconer,  confined  to 

^  For  Paper  on  the  Bhinoreros  megarhinui  see  Duwkius,  Nat.  Hist.  Review,  1863. 
399. 
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dbd  forest-bed  of  the  Norfolk  shore,  and  like  the  B.  megarhinutf 
found  in  the  Pliocene  of  France  and  Italy;  it  ranged  across  the 
Pyrenees  as  far  as  Malaga,  and  is  the  only  species  known  to  occur  in 
Spain.  The  fourth,  the  B.  leptorhinus  of  Professor  Owen,  is  the 
equivalent  of  the  the  B,  hemitoRchus  of  Dr.  Falconer.  In  common 
with  the  other  British  rhinoceroses,  it  possessed  a  molar  series  of  six 
only  on  either  side,  and  was  two-homed.  It  ranged  through  Eng- 
land from  the  Hyaena-den  of  Kirkdale,  Yorkshire,  in  the  north,  as 
far  south  as  the  plains  of  Somersetshire,  and  as  far  to  the  west  bb 
Pembrokeshire.  It  is  very  generally  found  in  association  with 
EUmhas  antiquua  and  Hippopotamus  major,  both  of  which  species  lived 
in  Pliocene  times. 

Its  association  in  Wookey  Hole  Hyaena-den  with  Elephas  primi- 
genius,  and  B.  tichorhinm  and  other  characteristic  Post-glacial  mam- 
mals, proves  that  the  leptorhine  rhinoceros  co-existed  with  the 
tichorlune  species,  to  which  it  probably  boi-e  the  same  geographical 
relation  as  the  elk  does  to  the  reindeer  in  the  high  northern 
latitudes.  The  sum  of  the  evidence  proves  that  it  was  coeval  with 
the  mammoth  and  tichorhinc  rhinoceros,  and  does  not  characterize 
the  deposits  of  an  earlier  epoch  than  the  Pleistocene.  It  has  not  as 
yet  been  found  in  Pre-glacial  formations.  The  B,  leptorhinus  is  more 
olosely  allied  to  the  bicorn  rhinoceros  of  Sumatra  than  to  any  other 
living  species. 


n. — An  Epitome  of  the  Evidence  that  Pterodactyles  are  not 
Reptiles,  but  a  new  Subclass  op  Vertebrate  Animals  alliki> 
TO  Birds  (Saurorma), 

Bt  Harry  Seeley,  F.G.S. 
[Ann.  and  Mao.  Nat.  Hist.  May,  1866.] 

AFTER  a  discussion  on  the  several  opinions  regarding  the  zoolo- 
gical relations  of  the  Pterodactyles,  Mr.  Seeley  explains,  from  his 
own  researches,  the  anatomical  structure  of  those  so-called  "  flying 
reptiles/'  and  sums  uj)  in  the  following  words  : — "  From  facts,  such 
as  these,  it  seems  to  me  no  har<l  tiisk  to  determine  whether  the  Pte- 
rodiictyle  has  the  organization  of  a  reptile  or  of  a  bird,  I  find  it  in 
every  essential  j)rinciplc  to  be  fonned  on  the  a\ian  plan.     Yet  it 
differs  more  from  existing  birds  than  they  do  among  themselves,  and 
therefore  cfiunot  be  iiurluded  as  an  order  of  Aves ;  for  the  points  of 
structure  in  which  it  difters  froun  birds  are  those  in  which  all  exist- 
ing birds  agree.     I  therefore  regard  it  as  forming  a  group  of  equal 
value  with  Aves  (Sauroniia),  each  as  a  sub-class,  fonuing  together  a 
great  class  of  birds.     Its  distinctive  (characters  are — in  having  teeth, 
in  the  8im])le  (M)nvex   or  concave  articulation  of  the  vertebrae  in  the 
separate  condition  of  the  tarsal  and  metatarsal  bones,  in  having  three 
lx>nc8  in  the  forearm  instead  of  two,  in  a  peculiar  car|)al  bone,  in  the 
«acrum  fonncnl  of  few  vertebra?,  and  in  the  modification  of  the  wing 
V)y  the  enormous  develo[)ment  of  the  phalanges  of  one  finger.     The 
^ub-cla.ss  so  characterized  forms  a  parallel  group  with  the  true  birds. 
"Whether  it  may  not  in  some  points  of  organization  rise  abo^ft  b\x^, 
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is  a  question  on  which  I  offer  no  opinion,  further  than  to  state  lliAt 
in  none  of  the  typical  mammalian  characters  does  it  approach  the 
mammals." 


in. — SCIEXOE   AND   AbT   LeGTUBES   AT  NORWIOH. 

Lecture  on  the  Geology  op  Norfolk. — ^This  lecture,  forming 
one  of  the  Science  and  Art  series,  was  delivered  at  Norwich  on  April 
23rd,  186G,  by  the  Rev.  John  Gunn,  F.G.S.,  president  of  the  Nor- 
wich Geological  Society. 

As  the  whole  geology  of  Norfolk  was  too  large  a  subject  for  one 
lecture,  Mr.  Gunn  coniincjd  his  remarks  to  the  Tertiary  strata,  more 
especially  those  exhibited  in  the  section  exposed  along  the  sea-coast. 
Compiencing  at  Yarmouth,  he  detailed  the  circumstances  from  which 
the  presence  there  of  tlie  ^^  oohvicli  and  Reading  beds,  and  the  London 
clay,  was  determined,  by  Mr.  Prestwich.*  lie  then  passed  on  to  the 
Norwich  Crag :  it  appears  north  of  the  jetty  at  Cromer,  whence  it 
gradually  rises  to  an  altitude  of  nearly  twelve  ftKit  above  the  level  of 
the  Chalk  at  Weyboume ;  at  the  bottom  of  it  is  invariably  a  bed  of 
flints,  yielding  many  interesting  mammalian  remains.  The  lecturer 
referred  to  the  recent  paper  of  Mr.  J.  E.  Taylor'  on  the  fossils  of  the 
upper  part  of  the  Norwicli  Crag  series,  which  are  of  a  more  arctic 
character  than  those  of  the  lower  part,  and  which,  when  brought 
togetlicr,  increase  the  perccntaji^e  of  recent  to  extinct  shells,  pro- 
bably from  05  in  the  lower  to  t)o  in  the  npi)er,  so  that  the  Norwich 
Crag,  in  reality,  is  approximated  to  the  Rt'd  Crag  more  closely  than 
was  imagined.  The  Norwich  Crag  at  Ilorstoad  has  yielded,  during 
tho  last  year,  five  line  s})ccimens  of  the  teeth  of  Mastodon  ArvemensiSy 
and  several  of  the  Klephas  meridionalis,  Mr.  Gunn  next  described 
the  Forest  bed.  He  believed  that  it  was  "  an  estuary  of  a  large 
river  wliicrh  flowed  from  the  west,  and  that,  as  all  Belgium  was 
covered  with  crag  formations,  it  was  an  (extension  of  the  great  river 
bed  of  the  Rhine."  After  directing  attention  to  the  laminated  bed, 
so  c^'iUed  from  the  number  of  lamina)  in  it,  he  made  some  concluding 
observations  on  the  nature  of  tho  soil.  Norfolk  is  ovcrsj)read  for  the 
most  part  with  Boulder-clay,  and  to  this  Boulder-clay  the  county  is 
indebted  for  its  good  agi'icultural  soil.  Dr.  Buck  land  used  to  say 
tliat  he  did  not  want  to  disturb  the  soil  ;  he  knew  what  strata  he 
was  u])on  by  the  apj)earance  of  the  people.  AVlien  he  saw  tlie  rosy 
checks  of  the  lasses  in  Norfolk  ho  knew  that  he  was  upon  a  rich 
plain,  and  they  were  indebted  to  the  Boulder-clay  for  the  agricultural 
pre-eminence  of  the  county  of  Norfolk. 

Two  Lectures  on  Coal  and  Petroleum.  By  Professor  H.  D. 
Rogers,  F.K.S.,  F.G.S.,  delivered  at  Norwich,  in  connection  with  tho 
Science  an  I  Art  sorios,  on  April  27th,  and  May  1st,  18GG. 

Li  the  first  lecture  Prof.  Bogers  considered  "  Coal,  its  origin,  the 

*  Qiart.  Journ.  Ocol.  Soc,  1860,  p.  449. 

'  8l*o  reports  of  Norwich  Geological  Society,  p.  273. 
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part  it  Splayed  in  the  active,  social  world  at  the  present  day,  and  the 
grand  problem  of  the  future  supply."  After  a  description  of  the 
strata  of  the  Coal-measures,  he  described  the  geographical  distribution 
of  coal,  and  contrasted  the  beds  in  North  America  with  those  of 
Europe.  The  area  of  coal  beds  in  the  former  continent  was  200,000 
square  miles ;  one  of  the  largest  coal-fields  was  in  Nova  Scotia,  on 
the  Bay  of  Fundy ;  further  westwsird  there  was  a  bed  with  a  total 
area  which  almost  surpassed  credence.  It  was  875  miles  in  length ; 
it  was  185  miles  at  the  widest  breadth,  and  contained  more  tlian 
61,000  square  miles.  It  was  as  large  as  England  proper.  Beyond 
that  there  was  another  nearly  as  great,  and  one  still  greater^-con- 
taining  72,000  square  miles,  an  area  larger  than  England  and  Wales 
united. 

In  the  second  lecture  Prof.  Rogers  discoursed  on  "  Petroleum." 
For  two  or  three  years  past  there  had  been  an  intense  excitement 
about  rock-oil  and  petroleum  in  Pennsylvania,  and  the  contagion  had 
spread  to  Great  Britain,  and  in  Scotland  there  was  now  a  very  keen 
and  active  search  for  mineral  oil.  There  was  great  fickleness  of 
duration  in  these  oil-wells, — some  ran  out  in  two  or  throe  months, 
while  others  only  in  two  or  three  years.  The  districts  which  most 
abounded  with  the  oil  were  Western  Canada,  Ohio,  Western  Virginia, 
Kentucky,  and  Western  Pennsylvania,  lie  pointed  out  on  a  map, 
the  result  of  his  own  Burvcjy,  the  extent  of  the  oil  bearing  rocks 
in  Pennsylvania,  in  the  north-western  portion  of  which  the  region 
was  called  Pctrolia,  it  so  abounded  in  this  native  mineral  oil.  The 
extraction  of  petroleum  as  an  in<lihstrial  occupation  did  not  begin  till 
1859.  It  assumed  no  magnitude  till  18G1,  when  in  the  autumn  of  that 
year,  in  North  Wosi  Pennsylvania  alone,  the  extraction  amounted  to 
2,500  barrels  a-day  of  this  r«^ck-oil.  Petroleum  did  not  alone  con- 
stitute the  wealth  of  Pennsylvania:  that  cmntiy  was  a  great  centre 
in  the  production  of  coal  in  the  United  Stat<;s,  and  its  coal-mines  were 
wonderfully  rich.  A  great  deal  of  the  coal  was  above  tlie  water  level, 
so  to  speak,  and  the  mines  were  reached  by  little  tunnels  in  the  hill 
sides  and  mountain  sides,  and  were  self-ventilated  and  self-drained. 

In  conclusion  Prof.  Kogers  made  some  remarks  on  the  origin  of 
mineral  oils.  Paraffin  c^me  from  the  shale  wliich  was  part  of  the 
Coal -formation. — it  occurred  in  those?  great  bituminous  deposits  of 
fossil  remains,  black  and  eoaly-like,  but  not  in  the  coal  strata. 


I^EVIE^s^VS. 


I. — Monographs   of   the   PALiKONTOoRArniCAL    Society. 

Vol.   XVIII.,    18()G. 

THIS  volume  or  fasciculus  of  Monograplis  (or  rather  parts  of 
Monographs)  is  issued  for  18G4,  being  due  for  the  subscriptions 
of  that  year.  The  energetic  efforts  of  Council  and  Secretary  seem 
likely  to  bring  up  the  regular  issue  of  the  volumes  to  i\ivi  MxrrtcoX. 
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year  before  long. — ^I.  The  Liasdc  Ophioridse  of  Britain  (oomprimnij 
several  species  of  Ophioderma,  OphiolepiSf  Acroura,  and  Ophiurdla), 
preceded  by  a  general  notice  of  the  Ophiuroidea,  form  the  subject  of 
Dr.  Wright's  continuation  of  his  Monograph  on  the  Oolitic  Eohuio- 
derms,  and  are  beautifully  illustrated  by  Mr.  C.  R.  Bone.  Sectional 
lists  of  the  beds  of  the  Up})er  and  Middle  Lias,  characterized  by 
these  Ophiurids,  are  judiciously  introduced  in  Dr.  Wright's  descrip- 
tions.— II.  Mr.  Salter  continues  his  Monograi)h  of  the  British 
Trilobites,  with  ten  richly-stored  plates  and  numerous  woodcuts. 
What  Barrande  lias  done  for  Central  Europe,  Salter  is  aocomplishiDig 
for  the  Britisli  Isles,  with  nearly  a  lifelong  knowledge  of  his 
fjAvourite  fossils  and  their  localities,  and  of  aU  that  has  been  said 
and  thought  about  them  at  home  and  abroad.  Specie*  belonging  to 
Ogygiaj  Barrandia,  Ntohe,  Aaaphus  (and  its  subgenera  Biuiliau, 
LioteluSf  BrachyoHpUj  and  Cryptonymus),  Slygina,  and  Fmlocephahi^ 
are  now  fully  laid  before  the  student,  llie  numerous  additions 
made  to  collections  of  Trilobites  now-a-days,  chiefly  from  the  neigh- 
bourhood of  St.  David's  on  one  hand,  and  of  Dolgelly  on  the  other, 
will,  without  doubt,  much  augment  Mr.  Salter's  supplcmentaiy 
notes ;  and  thcj  better  basis  geologists  will  have  for  the  considera- 
tion of  the  separateness  of  the  Lingula-flags,  Tremadoc  Slates,  etc, 
as  "Cambrian"  rocks,  distinct  from  the  overlying  Silurian  group, 
following  the  plan  ado])ted  by  Mr.  Salter  in  tiiis  highly  important 
Monogra])h. — III.  Professor  Phillips  carries  on  his  history  and  de- 
8cri])tions  of  the  Britisli  Belemnites,  with  an  exhaustive  notice  of 
fomuT  writers  on  the  subject,  a  brief  mention  of  *'  Beleninitic  Beds," 
and  succinct,  well-ordonjd  doscriptions  of  fifteen  siKKiies  of  Belem- 
nites (chiefly  from  the  Lias),  of  which  five  are  new.  Numerous 
woodcuts,  and  seven  very  dcjlicate  French  lithogrjiphic  plates,  on 
tinted  paper,  are  the  illustrations,  and  will  be  extremely  welcome  to 
those  who  have  many  Belemnites  in  their  collections. — IV.  No  Mono- 
gniph  hitherto  imbli-shod  by  the  Pala:>ontographical  Society  wQl,  per- 
haps, interest  so  many  g(H)logi8ts,  both  those  who  study  the  science, 
and  those  wh<^  t^ike  an  interest  in  it  as  a  branch  of  general  know- 
ledge, bearing  specially  on  tlu?  history  of  man,  and  on  the  traditional, 
fanciful,  and  tlieoretic^il  histories  of  the  earth,  than  Messrs.  Dawkins 
and  San  ford's  "  Monograph  of  the  British  Pleistocene  Mammalia," 
of  which  Part  I.  is  now  l)efore  us.  The  Introduction  will  be  a  full 
source  of  information  for  all  the  popular  giK)logy  books  for  some 
time  to  come,  when  cave-bones  are  to  be  talkt^l  of,  and  the  mammals 
with  wliic^h  man  has  been  contemporary  have  to  Ivt)  ennmeratt^d.  For 
real  g(M)logists  tuid  pal,T<mtologists,  this  Introduction  is  a  very 
valuable  summary  of  Pre-historic  and  PleistcK^cne  Manmialology. 
Five  plates,  well  drawn  by  Dinkel  and  others,  illustrate  some  of 
the  Ixmes  of  Ftdis  spelcea  (or  Cave-lion). — V.  Numerous  reprint*j  of 
Indexes,  Tiile-pages,  etc.,  for  back  volumes  of  the  Monographs, 
fjicilitating  their  being  bound  sepamtt^ly,  show  a  desire  on  the  jiart 
of  the  ofiicers  of  the  Society  to  do  tlieir  work  as  comjdetely  as 
possible.  We  notice,  also,  an  improvement  on  the  title  pages  of  th© 
new  parts  of  Monographs,  namely,  an  indication  of  the  pages  and 
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plates  contained  therein ;  and  this,  together  with  the  tables  of  the 
published  Monographs,  and  their  sequence,  accompanying  the 
Yolnme,  will  save  the  subscribers  all  trouble  in  future  as  to  the  plan 
of  binding  these  somewliat  complicated  fasciculi.  Subscribers  also 
ean  now  get  the  parts  of  Monographs  issued  to  them  in  separate 
covers. 


n. QUABTEBLY  JoURNAL   OF   THE   GEOLOGICAL  SoCIETT  OP  LONDOH. 

Vol.  XXIL     Part  n.    May,  1866. 

'lULK  Anniversary  Address  of  the  Ex-President,  W.  J.  Hamilton, 
JL     Esq.,  F.R.S.,  and  a  paper  on  the  Conditions  of  the  Deposition 
if  Coal,  by  Dr.  J.  W.  Dawson,  F.R.S.,  F.G.S.,  of  Montreal,  occupy 
he  greater  part  of  this  Number  of  the  Geological  Society's  Journal. 
The  Annual  Report  contains  matter  bespeaking  the  very  pros- 
perous condition  of  the  Society.   Sixty-six  new  Fellows  were  elected 
daring  the  year  1865,  amongst  whom  we  notice  many  Civil  and 
Mining  Engineers.     The  well-being  of  the  Society  is  also  indicated 
by  the  satisfactory  state  of  its  finances ;  the  income  of  the  past  year 
being  stated  to  have  exceeded  the  expenditure  by  £268,  and  the 
fnnded  property  to  be  £4560,  while  the  long  list  of  Donors  shows 
ihat  the  Society  is  not  wanting  in  supporters. 

The  President's  Address  consists  chiefly  of  abstracts  and  notices 

of  the  most  important  geological  works  published  during  the  last 

year,  and  forms  a  very  useful  summary  of  tlic  ])rogross  of  geology. 

Mr.  Hamilton  reviews  the  progress  of  the  Government  Geological 

surveys — of  the  United  Kingdom,  of  Canada,  and  of  India.     He 

lotices  the  recent  publications  of  the  Pala>ontograpliic<al  Society ; 

he  discussion  on  the  structure  of  Eozoim,  the  argument's  on  which, 

4re,  **  almost  against  his  own  convictions,"  in  fiivour  of  the  views  of 

Drs.  Carpenter,  Dawson,  and  Sterrj'  Hunt.    He  gives  a  long  account 

of  the  third  part  of  M.  BaiTande's  "Defense  des  Colonies,"  and  an 

interesting  notice  of  Mr.  Campbell's  "  Frost  and  Fire." 

Mr.  Hamilton  suggcHts  that  it  would  be  a  deserving  task  for  any 
•^^eologist  to  get  a  sufficient  number  of  sections  from  all  j^artvS  of  the 
world  and  endeavour  to  fill  up  the  breaks  in  the  succession  of  the 
sedimentary  rocks,  for  they  are  only  local,  and  *'  we  should  then  see 
by  what  almost  insensible  gradations  the  crust  of  the  earth  has  been 
successively  formed,  and  what  were  the  conditions  of  life,  in  some 
places,  and  their  partial  extinction  in  otliers."  He  also  suggests 
the  inquiry  to  be  made — **  whether  the  plastic  conditiim  of  the  earth 
to  which  its  oblate  spheroidal  form  has  been  attributed,  be  not  owing 
to  an  aqueous  rather  than  to  an  igneous  origin,"  and  "  whether  the 
solidification  of  the  earth  began  at  the  circumference,  aftor  its  for- 
mation, as  is  assumed  by  the  advocates  of  the  central-heat  theory,  or 
whether  the  formation  of  the  earth  mav  not  have  commenced  with  a 
central  nucleus  consisting  of  an  aqueous  paste  gradually  increasing 
in  size,  as  matter  was  deposited  around  it,  from  the  circumambient 
"fluids  and  gases  which  filled  the  solar  space  before  solid  nYatt^iT:  v^^i& 
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aggregated  round  those  spots  whicli  now  form  the  planets  in  our 
solar  system.  For,  assuming  the  poEsibility  of  an  aqueous  origin; 
and  eliminating  the  theory  of  central  heat,  can  we  not  account  for 
all  the  volcanic  and  igneous  phenomena  which  we  find  on  Uie  sur- 
face of  the  earth  by  chemical  action  taking  place  at  a  comparativelj 
moderate  distance  below  the  surface  ?  We  know  that  heat  and  com- 
bustion can  be  thus  produced,  and  we  know  that  all  the  elements 
which  are  necessary  for  its  production  must  have  been  contained 
within  the  earth's  sphere." 

The  "  Proceedings  of  the  Society  "  contain — 1st.  A  paper  on  the 
Rhaetic  beds  of  South  Wales,  by  Mr.  E.  B.  Tawney,*  illustrated  with 
twoplates  of  the  fossils.  After  giviug  an  account  of  the  lithological 
character  of  the  beds,  Mr.  Tawney  describes  the  organic  remains 
found  in  them ;  he  has  determined  twenty  new  species,  many 
of  which,  however,  appear  to  be  founded  upon  rather  obscuiB 
specimens.  Dr.  Duncan  adds  a  very  important  note  on  the 
Madroporaria  of  the  "  Sutton  Stone,"  these  he  has  identified  with 
species  from  the  St.  Cassian  beds,  figured  by  Dr.  Gustav  Laube. — 
2nd.  Notes  on  a  Section  of  the  Lower  Lias  and  Rhsetic  Beds  near 
WoUs,  Somerset,  by  the  Rev.  P.  B.  Brodie.' — And  3rd.  Dr.  Dawson's 
paper  on  the  Conditions  of  the  Deposition  of  Coal,'  more  especially  as 
illustrated  by  the  Coal-formations  of  Nova  Scotia  and  New  Brunswick. 
The  author  describes  at  length  the  physical  characters,  and  the  con- 
ditions attending  the  deposition  of  coal,  the  remains  of  animals  and 
plants  occuring  in  it,  and  gives  a  descriptive  list  of  the  Carboniferous 
plants  found  in  Nova  Scotia  and  J^ew  Brunswick,  illustrated  with 
eight  beautiful  lithographic  plates. 

In  the  "  Miscellaneous  "  ])art  of  the  "Journal,"  are — (1)  An  ab- 
stract of  MIM.  Cornet  and  Briart's  discovery  in  Ilainaut,  below  the 
sands  refeiTcd  by  M.  Dumont  to  the  Thanct  Sands,  of  a  coarse  Lime- 
stone with  a  Tertiary  fauna.* — (2)  A  report  on  tlie  geology  of  the 
environs  of  Tokay,  Hungary,  by  Prof.  Szabo.  All  the  rocks  in  this 
neiglibourhood  are  of  Tertiary  age,  they  consist  of  eruptive  ix)ck8, 
trachyte  and  rhyolite ;  and  sedimentary  rocks,  the  result  of  decom- 
posed or  disaggregated  rhyolite.  The  soil  producing  the  celebrated 
Tokay  wines  is  of  an  argillaceous  character,  derived  from  the  super- 
ficial decomposition  of  trachyte.  Lastly,  a  notice  by  Prof.  Hoch- 
stetter  of  the  discovery  of  Eozodn  in  the  crystalline  limestone  of 
Krummau,  Austria. 

The  Council  and  Fellows  of  the  Society  generally,  may  con- 
gratulate themselves  that  tliey  have  the  benefit  of  the  services  of 
Mr.  Henry  M.  Jenkins  as  their  Assistant  Secretary,  whose  efficiency, 
as  an  Editor,  is  attested  by  the  manner  in  wliich  the  Journal 
maintains  its  high  character  for  scientific  value  and  accuracy  of 
detail,  no  mean  task  when  such  a  part  as  the  present  quarterly 
number,  occupying  224  pages,  and  illustrated  by  10  excellent  plates, 
has  to  be  issued. 

^  Sec  abstract  in  Geological  Maoazinb,  January,  p.  89.  '  Idem  p.  40. 

*  Grol.  Mao.,  February,  p.  79. 

*  Noticed  in  Gbol.  Mao.,  April,  p.  174. 
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QicoLOOiGAL  SocETY  OF  LoNDON. — I.  April  25,  1866. — Warington 
W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President,  in  the  Chair.  The  follow- 
ing communications  were  road : — 1.  ''  Additional  documents  relating 
to  the  Volcanic  Eruptions  at  the  Kaimeni  Islands."  By  Commander 
Brine,  of  H.M.S.  "  Racer."  Commimicatcd  by  the  Lords  Commis- 
doners  of  the  Admbalty. 

In  these  documents  it  was  stated  that  the  active  volcano  now 
forming  part  of  Neo  Kaimeni  Island  continues  to  increase  in  size  by 
the  addition  of  volcanic  matter  ejected  from  the  crater,  and  that  the 
rate  of  increase  of  tlie  new  island  situated  to  the  south-west,  near  St. 
Gorge's  Bay,  is  considerably  less  than  at  first.  The  new  island 
oontains  the  crater  of  a  second  volcano,  30  feet  in  height,  with  a 
drcolar  base  of  300  yards ;  and,  judging  from  the  soundings  obtained 
at  Paleo  Kaimeni  and  St.  George's  Bay,  it  is  probable  that  the  island 
will  eventually  fill  up  the  bay. 

2.  "Report  to  the  Eparch  of  Santorino  on  the  Eruptions  at  the 
Kaimeni  Islands."  By  M.  Fouque.  Communicated  by  Sir  R.  I. 
Murchison,  Bart,  K.C.B.,  F.R.S.,  F.G.S.,  etc. 

Since  the  eruptions  at  Santorino,  earthquakes  have  become  much 
leas  violent  in  the  surrounding  country,  and  the  fears  of  the  in- 
habitants have  been  unnecessarily  great.  A  new  fissure  has  been 
opened  between  George  Island  and  Aphroessa ;  and  lava  and  torrent* 
of  steam  have  issued  from  this  vent,  as  well  as  much  gas.  The  non- 
existence of  a  crater  was  considered  by  M.  Fouque  to  be  duo  to  tho 
small  quantity  of  ejected  matter  and  the  feebleness  of  the  eruption. 
M.  Ste.-Claire  Devillo  lias  shown  that  there  exists  a  certain  relation 
between  the  degree  of  intensity  of  a  volcano  in  action  and  the  nature 
of  the  volatile  elements  ejected ;  and  M.  Fouque  has  been  enabled 
to  establish  the  truth  of  this  law.  Thus,  in  an  eruption  of  maximum 
intensity,  the  predominant  volatile  product  is  chloride  of  sodium, 
accomptmied  by  the  salts  of  soda  and  potash ;  an  eruption  of  tho 
second  order  gives  hydrochloric  acid  and  chloride  of  iron ;  in  tho 
third  degree,  sulphuric  acid  and  salts  of  ammonia  ;  and  in  the  fourth, 
or  most  feeble  phase,  steam  only,  with  carbonic  acid  and  combustible 
gases.  The  eruption  at  Neo  Kaimeni  has  never  exceeded  the  third 
degree  of  intensity  ;  and  when  it  excited  the  greatest  alarm,  it  gave 
ofi*  only  sulphuric  acid,  steam,  and  combustible  gases. 

3.  "  Remarks  upon  the  Literval  of  Time  which  has  passed  between 
the  formation  of  the  Uj)ix;r  and  Lower  Valley-gravels  of  part  of 
England  and  France ;  with  note^  on  the  character  of  the  Holes  bored 
m  rocks  by  Mollusoa."     By  A.  Tylor,  Esq.,  F.L.S.,  F.G.S. 

The  difficulties  attending  investigations  into  the  relative  ages  of 

gravel -deposits  having  been  stated,  and  a  rdsuvU  given  of  the  steps 

•by  which  the  opinions  now  current  on  the  subject  had  been  arrived 

at,  Mr.  Tylor  proceeded  to  combat  the  view  that  the  Upper  and 

Lower  Valley-gravels  are  separated  from  each  other  by  a  long  interval 
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of  time.  The  concliision  that  man  had  existed  on  the  earth  from  so 
distant  a  date  as  is  required  by  Mr.  Prestwich^s  inteipretation  of  the 
phenomena  exliihitcd  in  the  valleys  of  the  Somnie  and  other  riven 
was  also  considered  untenable,  and  the  author  endeavoured  to  prove 
that  the  tlieorj'  requiring  it  was  erroneous. 

Accepting  Mr.  Grod win- Austen's  theory  of  the  Pleistocene  age  of 
the  English  Channel,  the  author  inferred  from  it  that  the  excavation 
of  the  transverse  valleys  of  the  south-east  of  England  was  similar  to 
that  of  the  valleys  of  Devonshire,  which  he  considers  to  have  been 
excavated  in  remote  geological  periods,  and  to  have  been  filled  with 
gravel  prior  to  the  period  of  the  valley -gravels,  at  which  time  the 
valleys  were  re-excavated.  He  then  brought  forward  evidence  to 
show  that,  in  the  case  of  the  small  valley  in  which  Kent's  Hole  (180 
foot  above  the  sea-level)  is  situated,  the  gravel  has  been  swept  away 
from  the  valley  during  an  epoch  immediately  preceding  the  historic 
period,  and  without  any  appearance  of  great  denudation  of  the  older 
rocks,  leaving  what  may  be  called  High-  and  Low-level  Valley- 
gravels  on  its  slopes  as  remanic  deposits ;  and  in  support  of  tlus 
view  he  mentioned  the  presence  of  human  implements  in  these 
gravels,  the  existence  of  Pholas-perforations  on  the  face  of  the  rock 
in  which  are  the  two  openings  of  Kent's  Hole  (showing  that  little 
weathering  had  taken  place  since),  as  well  as  the  occurrence  of  a 
bed  of  red  clay,  or  loess,  80  feet  thick,  and  220  feet  at  its  base  above 
tlio  sea-level. 

The  age  of  the  Kent's  Ilole  Valley  was  identified  with  that  of  the 
Vall(»y  of  the  Somme.  on  ace^>unt  of  the  similar  j^-jsitii^^n  of  the  gravels 
and  of  the  raised  beaches  at  the  coast-line,  as  well  as  the  similarity 
of  levels,  and  of  the  organic  contents  of  the  detritus  in  the  two 
Valleys. 

In  ctmclusion,  Mr.  Tylor  gave  a  note  on  the  character  of  holes  bored 
in  rocks  by  Mollusca,  with  esi>eeial  reference  to  the  l)ored  nwks  at 
Kent's  Hole  and  MarsThurch,  about  200  feet  above  the  present  sea- 
level,  coming  t^  the  eonelusion  that  they  have  probably  been  formed 
by  Pholas  daetylns. 

The  following  specimens  were  exhibited: — 1.  An  almost  perfect 
skull  of  Rhinoceros  Icptorhinns,  from  the  Brick-earth  of  Ilfonl ;  ex- 
hibited by  Antonio  Ikady,  Esq.,  F.G.S.  2.  Perforated  limestone  from 
Devonshire,  and  Chalk  from  Bn'ghton.  lK}red  by  Pholas  d/irtylus ; 
exhibited  by  Alfred  Tylor,  Esq..  F.L.8.,  F.G.S.'  3.  Miscellaneous 
rocks  and  shells  bored  by  Pholas,  Saxiravay  Gastrochoma,  etc. ;  ex- 
hibited by  Henry  Woodward,  Esq.,  F.G.S.,  F.Z.S.  4.  Specimen  of 
gneiss  perforated  by  Pholas  dacti/lus ;  exhibited  by  Prof  T.  H. 
Huxley,  F.R.S.,  V.P.G.S. 

n.— May  9,  1866.— Warington  W.  Smyth,  Esq.,  M.A.,  F.R.S., 
President,  in  the  chair.  The  following  communications  were  read: — 
1.  **  On  a  new  8j)e(!ie8  of  Acanthodes  from  the  Coal-shales  of  Long- 
ton,"  Bv  Sir  Philip  de  M.  Grey  Egerton,  Bart.,  M.P.,  F.R.S., 
V.P.G.S. " 

Owing  to  the  kindness  of  Mr.  Ward,  of  Longton,  the  author  had 
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been  enabled  to  examine  a  considerable  collection  of  specimens  of 
tbe  Acanthodean  fishes  of  the  North  Staffordshire  Coal-field.  The 
specimens  were  all  imperfect,  the  anterior  parts  of  tlie  fish  being 
rarely  preserved,  and  even  when  present  being  in  a  very  mutilated 
condition ;  but  Sir  Philij)  Egerton  had  been  able  to  determine  the 
distinctness  of  at  least  one  species,  which  he  now  described  as 
Aeanthodes  Wardu  The  species  was  far  less  bulky  and  more  elon- 
gated than  A,  Bronni  from  the  Saarbriick  Coal-field ;  but  it  was  not 
80  slender  as  A.  gracilis  from  the  Permian  beds  of  Klein  Neudorf. 

2.  "  A  sketch  of  the  Gravels  and  Drift  of  the  Fenland."  By  Harry 
Seeley,  Esq.,  F.G.S. 

By  the  Fenland  was  understood  the  flat  country  west  of  the 
Chalk  Hills  of  Norfolk,  from  Hunstanton  to  Cambridge,  thence  to 
Bedford,  and  northwards  to  Peterborough.  Throe  kinds  of  drift 
were  descril)ed  as  occurring  in  this  region,  namely  Boulder-clay 
covering  the  high  land,  a  coarse  gravel  which  caps  the  hills,  and  the 
fine  gravel  of  the  plains.  Mr.  Seeley  gave  first  a  sketch  of  their 
distribntion  over  the  area  under  a^nsideration,  and  then  described 
some  of  their  most  important  exposures,  especially  the  sections  at 
March,  Barnwell,  and  Hunstanton.  Ho  also  gave  lists  of  the  marine 
^ells  found  at  March,  oceurring  between  Boulder-clays,  and  those 
found  at  Hunstanton,  which  are  of  much  later  date;  also  of  the 
bones  and  land  and  fresh -water  shells  foimd  at  Barnwell,  including 
one  bone  described  as  having  been  cut  by  man  previous  to  deposition 
in  the  gnivel. 

C<:>m]:>aring  the  drift  of  the  Fenland  with  that  of  the  Eastern 
counties,  Mr.  Sc(?loy  iuforn^d  that  the  l)ro^vn  clay  of  the  latter 
district  corresponds  with  the  brown  Boulder-clay,  wliich  is  the  oldest 
drift-deposit  in  the  former;  and  that  the  hill-gravel,  the  blue  Boulder- 
clay,  and  perhaps  the  shell-bed  of  March,  correspond  to  the  Con- 
torted Drift. 

3.  **  Additional  Observations  on  the  Geology  of  the  Lake-country." 
By  Prof.  B.  Harkness,  F.R.S..  F.G.S.,  and  H.  Nicholson,  Esq.  With 
a  Note  on  the  Trilobites.     By  J.  W.  SaltiT,  Esq.,  F.G.S. 

The  authors  having  first  communicated  the  following  additions  to 
the  fauna  of  the  Skiddaw  slates,  namely,  from  the  lower  strata, 
Phacops  Nichohoni,  n.  s]).,  A'j(fh'na  hinodosa,  and  TAnrjnla  hreris :  and 
from  the  upper  beds  Diplogmpsus  teretiuscnlus  and  Agnnstns  morea ; 
they  stated  that  fossiliferoiis  rocks  had  been  discovered  by  them 
among  the  **  ash-beds  "  of  the  Lake-country  on  the  same  horizon  as 
those  associated  with  the  purely  igneous  rocks  of  the  eastern  parts 
of  Cumlierland  and  Westmoreland,  which  underlie  the  (bniston 
Limestone,  and  arc  of  Caradoc  agci.  This  discovery  has  thus  placed 
th(;  green  rocks  of  the  Lake-eountrj'^  in  the  same  position. 

The  Camdoc  formation  of  the  Lake-country  was  stated  to  embrace 
three  divisions,  namely,  the  (^miston  Flags  and  Grits,  the  Coniston 
Limestone,  and  th(»  Igneous  Rocks  and  Ash-beds  ;  and  the  following 
organic  remains  were  enumerated  as  haxang  been  obtained  from  the 
Coniston  Flags  and  Tirits.  the  uppennost  division  of  the  formation  : — 
Graptolithm  Lmlensis,  Diplograpsus  pristis,  Phacops   ohtusicordaXMAy 
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Orihis  crwpa,  Cardiola  interrupia,  Orihoceras  JUoBvm,  0.  temdsiriahKm, 
and  0.  suhanntdaium, 

4.  "  On  the  Lower  Silurian  Rooks  of  the  Isle  of  Man."  By  Pro£ 
B.  Harkncss,  F.R.S.,  F.G.S.,  and  H.  Nichols«>n,  Esq. 

The  older  sedimentary  deposits  which  occupy  the  greater  port  of  the 
island,  have  heen  regarded  by  previous  observers  as  Lower  Silurian. 
These  slates  were  described  by  the  authors  as  forming  an  anticlinal  axil 
which  traverses  the  island  in  a  north-east  and  south-west  direction« 
and  to  be  conformably  overlain  at  Douglas  Head  and  Banks  How 
on  the  south-eastern  part  of  the  island,  by  green  ash-beds  (slates  and 
porphyries). 

The  only  fossil  of  the  slates  is  the  Palaochorda  major  of  the  Skid- 
daw  slates  ;  and  from  the  circumstance  tliat  the  Lower  Silurian  rocks 
of  the  Isle  of  Man  are  in  the  exact  line  of  strike  of  the  Skiddaw  slates 
of  the  Lake-country,  the  authors  regarded  these  beds  as  correspond- 
ing with  them ;  and  the  *'  green  ash-beds "  were  considered  to  be 
the  equivalents  of  the  ash-beds  and  porphyries  which  succeed  the 
Skiddaw  slates. 

The  following  specimens  were  exhibited  : — Silurian  Fossils  from 
Cumberland  and  the  Isle  of  Man ;  exhibited  by  Prof.  Harkness  and 
H.  Nicholson,  Esq. — Si>ecimens  of  Acanthodes  from  the  North-Staf- 
fordshire Coal-field ;  exhibited  by  J.  Ward,  Esq. — Copper  Ores  from 
Lake  Superior,  and  a  specimen  of  Salt  from  a  remarkable  deposit 
150  feet  above  the  level  of  the  surrounding  swamp,  near  the  shores 
of  tlie  Gulf  of  Mexico,  Louisiana ;  presented  by  the  Hon.  J.  D.  Caton. 
— Six  pliotogmphs  of  ancient  sculptures  on  Keindeer-hom ;  pre- 
sented by  the  Marquis  de  Vibraye,  For.  Corr.  G.S. 

The  Edinburgh  Geological  Society. — April  5th. — R.  A.  F.  A. 
Coyne,  Esq.,  C.E.,  V.P.,  in  the  chair.  The  Right  Honorable  William 
Chambers,  F.G.S.,  Lord  Provost  of  the  City  of  Edinburgh,  was 
unanimously  elected  a  Fellow. 

Mr.  Thomas  Smyth  read  the  first  part  of  a  paper,  which  was  il- 
lustrated by  diagrams,  entitled,  "  Additional  Observations  on  the 
Upheaval  of  the  Shores  of  the  Firth  of  Forth  and  part  of  the  East 
Coast  of  Scotland  dm*ing  tlie  Human  Period."  In  introducing  the 
subject  he  recapitulated  the  evidence  contained  in  a  former  paper 
read  in  December,  1864,  to  show  that  mtmy  upheavals  of  the  land 
had  taken  place  during  the  human  period.  The  author's  remarks 
would  now  extend  from  the  close  of  tlie  Post-Pliocene  period  to  the 
time  when  a  Celtic  population  inhabited  the  Lowlands  of  Scotland. 
During  the  Post-Pliocene  era  the  land  slowly  ai'ose,  the  glaciers  left 
the  valleys,  and  the  whole  country  became  of  a  warmer  temperature. 
The  valley -gravels  and  fine  sands,  extending  from  the  Water  of 
Leith  to  Restalrig,  must  then  have  been  rearranged  and  deposited. 
The  land  continued  elevated  for  a  considerable  time,  and  forests  of 
trees  covered  the  gi-eater  portion  of  Britain ;  a  submergence  after- 
wards took  place,  but  to  what  extent  is  unknovn.  Tliis  submergence 
is  proved  by  the  peat-deposits  which  are  found  under  marine  strata 
in  various  parts,  and  also  by  remains  of  submerged  forests  and  peat 
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which  are  seen  at  and  below  low- water-mark  in  numerous  British  es* 
tuaries.  ^Mr.  Smyth  then  described  the  submerged  forests  of  the  Firth 
of  Tay,  Largo  Bay  ;  and  various  deposits  of  peat  containing  remains 
of  trees  underlying  marine  strata,  but  in  which  no  human  remains 
or  works  of  art  have  ever  been  found.  At  the  close  of  this  period 
of  submergence  the  land  was  again  elevated,  and  terraces  and  pro- 
minent escarpments  near  the  present  shore-lines  were  formed. 
These  escarpments,  the  bases  of  which  are  from  25  feet  to  30  feet 
above  high- water-mark,  seem  to  afford  almost  direct  evidence  that 
the  sea  once  washed  against  them.  Ancient  oyster-scalps  and  remains 
of  other  recent  shells  have  likewise  been  discovered  in  many  places 
along  our  shores  at  considerable  heights  above  high-water-mark,  all 
lying  beneath  a  depth  of  several  feet  of  stratified  sand  and  graveL 
Mr.  Smyth  then  stated  that  he  had  traced  an  ancient  oyster-scalp 
situated  between  Portobello  and  Seafield,  from  the  height  of  2  feet 
to  43  feet  above  high-water-mark,  beneath  a  stratified  deposit  of 
sand  and  gravel,  nearly  a  quarter  of  a  mile  from  the  sea.  One  writer 
(Mr.  Alexander  Bryson,  of  Ilawkhill,  Edinburgh,  in  a  paper  read 
before  the  Geological  Society  of  Glasgow,  an  abstract  of  which  was 
reported  in  the  Geological  Magazine,  Vol.  L,  1865,  p.  277)  had 
stated  that  this  oyster-scalp,  like  a  similar  one,  60  feet  above  the  sea, 
near  Inveravon  on  the  Forth,  had  been  storm-raised,  but  this  was 
quite  impossible.  Waves  caused  by  earthquakes  rise  to  a  great 
height,  but  it  had  been  ascertained  by  actual  measurement  that  no 
Btorm  wave,  even  in  the  greatest  hurricane,  ever  reached,  either  in 
the  open  sea  or  along  a  level  coast  sucli  as  that  near  Portobello,  a 
greater  altitude  tlian  28  feet.  Along  a  rocky  coast  the  waves  and  the 
spray  reach  a  much  greater  altitude,  owing  simply  to  the  waves 
acting  against  a  barrier,  but,  during  the  greatest  storm  within  the 
memory  of  man,  the  sea-wreck  only  reached  the  height  of  five  feet 
above  ordinary  high-water  mark.  It  would  therefore  be  absurd  to 
suppose  that  those  shells  near  Portobello,  luid  at  such  a  quiet  place 
as  Inveravon,  so  far  from  the  fiu*y  of  the  open  sea,  could  be  storm- 
raised.  Such  a  storm  would  destroy  Leith,  I*ortobello,  North  Ber- 
wick, part  of  Kirkcaldy,  and  hundreds  of  towns  and  villages  along 
the  coast.  Mr.  Smyth  stated  that  beds  of  shells  lying  beneath 
stratified  deposits  of  sand  and  gravel.  <fec.,  had  been  found  near 
Newbigging,  at  Drip,  four  miles  west  of  Stirling,  and  at  Aberlady 
and  Dirleton,  at  heights  varying  from  12  feet  to  25  feet  above  high- 
water-mark,  and  at  considerable  distiinccs  from  the  sea.  Such  beds 
could  only  have  been  deposited  when  the  land  was  considerably 
lower  than  at  present.  The  Pholas  crispataj  a  boring  moUusk 
which  is  very  abundant  in  the  Firth  of  Forth,  furnishes  conclusive 
evidence  of  this  upheaval.  Its  habitat  is  never  higher  than  half- 
tides,  and  it  generally  bores  a  hole  of  from  a  quarter  of  an  inch  to 
half  an  inch  in  diameter,  chiefly  in  shale,  fire-clay,  and  in  all  rocks 
that  are  softer  than  its  own  shell.  The  Pholas  commences  to  bore 
when  young,  it  widens  its  house  as  it  grows  old,  and  this  house 
becomes  its  grave.  A  short  time  before  his  death,  the  late  Hugh 
Miller    showed  the   author  Pholas-horinga  at  Joppa,  in  fire-clay > 


268  ReporU  and  Praeeedings. 

8  feet  above  high-water-mark.  There  had  been  a  mound  of  mbbiA 
which  had  been  cleared  away,  and  the  burrows  could  be  seen  in  ihe 
solid  rock  in  great  numbers.  Mr.  David  Milne  Home  in  his  work 
"  On  the  Parallel  Boads  of  Locliaber,  with  remarks  on  the  change  of 
relative  levels  of  sea  and  land  in  Scotland,*'  states  that  when  the 
place  at  Joppa  was  first  excavated,  a  stratum  of  fire-clay  was  found 
extensively  perforated  by  the  Pholas  at  a  height  of  from  2^  to  3 
feet  above  high -water-mark.  This  was  possibly  the  same  stratum 
which  Mr.  Hugh  Miller  had  pointed  out  to  the  author.  Mr.  Jamie- 
son,  in  a  paper  published  in  the  Quarterly  Journal  of  the  Geological 
Society  (August,  1865),  mentions,  on  the  authority  of  Mr.  R. 
Walker,  that,  at  St  Andrews  in  Fife,  a  mass  of  sandstone  above, 
high -water-mark  is  riddled  with  Tholas  burrows.  Mr.  Homo  also 
states  that  the  perforations  of  the  Saxtcava  rugosa  had  been  found  at 
two  places  near  Dunbar,  at  heights  of  about  13  and  14  feet  re- 
spectively above  high-water-mark.  Mr.  Smyth  then  gave  a  descrip- 
tion of  the  six  principal  caves  of  Wemysis,  in  Fife,  the  floors  of 
which  vary  from  9  feet  to  18  feet  above  ordinary  high- water-mark. 
These  caves  must  liave  been  formed  by  the  action  of  the  sea  at  a 
time  when  the  land  was  considerably  lower  than  it  is  at  present 
Tlie  sides  of  three  of  those  caves  are  marked  with  ancient  sculp- 
turinga,  and  he  exhibited  to  the  society  several  drawings  of  those 
sculpturings  which  Sir  James  Y.  Simpson,  Bart  (who  had  first 
called  attention  to  them),  had  kindly  lent  him  for  the  occasion. 
Mr.  Smyth  then  gave  a  few  of  the  evidoncos  to  show  that  an  up- 
heaval of  our  shores  had  taken  i)lace  during  the  human  period.  Ho 
stat^nl  that  he  had  mentioned  in  his  foi*mer  paper,  on  the  authority 
of  Sir  Charles  Lyell,  Bart.,  that  two  pieces  of  stag's  bonis,  artifi- 
cially cut,  were  found  at  Airtlirie,  in  the  neighbourhood  of  Stirling, 
near  the  spot  where  the  skeleton  of  a  wliale  was  disonibedded,  a  mile 
from  the  river,  and  seven  miles  from  the  sea.  Pointed  instruments 
of  deer's-honi  were  also  found  nt  Blair  Drummond,  near  the  skeletons 
of  whales ;  an  iron  anchor  was  discovered  in  the  Carse  of  Falkirk  : 
and  many  other  instruments  have  been  discovered  in  the  neighbour- 
hood of  Stirling,  and  in  such  positions  that  there  could  not  be  a  doubt 
that  since  the  eommeneement  of  the  human  period,  the  sea  must 
have  covered  a  large  (»xtent  of  country  which  is  at  present  dry  land. 
It  was  knowTi,  too,  that  Invei'csk  and  Cramond  were  lloman  ports. 
Tliis  would  give  us  at  Inveresk  a  considerable  amount  of  elevation, 
certainly  not  less  than  25  feet  since  the  ix'riod  of  the  Koman  occu- 
pation. IMr.  Smyth  then  showed  from  the  names  of  such  places 
as  Al)erdour.  Abcmethy,  Tnveravon,  Invergowrie.  Inveresk,  Auch- 
terarder,  Auehtermuehty,  Inchkeith,  Incheohu.  and  many  other 
places,  all  either  Gaelic,  or  derived  from  the  Gaelic,  ihivi  a  Celtic 
population  must  have  inhal)ited  the  Lowlands  of  Scotland  at  one 
time.  Ho  objected  to  the  term  "  Pre-Celtic,"  which  some  writ43rs 
used,  as  there  was  not  tlie  least  vestige  of  evidence  to  show  that  the 
aborigines  of  Britain,  south  of  Caithness,  were  Pre-Celtic,  but  ho  con- 
sidered the  tenn  "Pro-historic**  to  be  quite  correct  lie  then  referred 
lo  the  Inches  of  the  Carse  of  Growrie  as  affording  undoubted  evidence 
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thai  a  considerable  amount  of  upheaval  had  taken  plaoe  sinoe  the 
oountry  was  first  inhabited  by  the  Celts.  "Inch,"  or  *'Inni8," 
signifies  an  island,  so  when  those  Inches  first  got  their*'  names  they 
must,  as  their  names  imply,  have  been  islands,  although  they  are  now 
elevated  above  the  level  of  the  Carse.  Some  of  them  are  now  more 
than  two  miles  distant  from  the  Firth  of  Tay.  The  author  described 
Inchyra,  Inchcoonans,  Mcgginch,  East  and  West  Inchmichacl, 
Inchmartine,  and  Inchture,  their  heights  above  the  level  of  the 
sea  varying  from  3o  to  60  feet.  These  islands  appear  to 
have  been  first  cultivated  in  a  circular  shape,  and  tiie  Bev. 
Dr.  Orierson,  of  Enrol,  has  suggested  that  this  mode  of  culti- 
vation is  the  most  probable  explanation  of  the  "  curved  ridges  '* 
which  are  still  so  characteristic  of  the  Carse  agriculture,  and 
which  cannot  now  be  altered  or  obliterated.  On  looking  over 
the  register  of  Crown  charters  issued  under  the  Great  Seal  of 
Scotland,  Mr.  Smyth  found  one  by  King  James  IV.  in  favour  of 
William  Earl  of  Errol,  dated  17th  Juno,  1512,  of  the  sixth  part  of 
the  lands  of  "  Inchmertyn,'*  and  it  bears  internal  evidence  that  even 
then  the  boundaries  of  "  Inchmertyn  "  were  considered  ancient.  It 
is  uncertain  at  what  time  those  Inches  got  their  names,  but  the 
nature  of  the  ground  and  the  amount  of  elevation  of  each  above  the 
Tay  and  the  Carse  showed  that  there  must  liave  been  an  upheaval  of 
25  to  30  feet  since  a  Celtic  population  inhabited  the  Lowlands  of 
Scotland.  In  the  second  part  of  his  subject,  Mr.  Smyth  said  ho 
would  lay  before  the  society  the  evidences  of  upheaval  of  our  shores 
between  the  period  when  a  Celtic  popidation  occupied  thet  Lowlands 
of  Scotland  and  the  present  time. 

A  discussion  followed,  in  which  Mr.  George  C.  Has  well,  Mr.  D.  J. 
Brown,  the  He  v.  George  Bartliolomew,  the  Kev.  James  Stornionth, 
Mr.  George  Lyon,  and  Mr.  James  Ilaswell,  M.A.,  tot)k  part,  after 
which  the  \ace-president  conveyed  the  thanks  of  the  society  to  Mr. 
Smyth  for  his  paper. 

Geological  Society  of  Glasgow. — I.  February  8th. — A  lecture 
was  delivered  at  the  Andorsonian  Univei*sity,  by  l)avid  Piige,  Esq., 
F.K.S.E.,  F.G.S.,  on  "Ice,  its  Forms  and  Functions.'* 

II.  The  fifth  monthly  mooting  of  the  session  was  hold  in  the 
Society's  lloom,  Andersoni.in  Univermty,  on  March  1st.  The  Kev. 
H.  W.  Oosskey,  Vice-Fresidont,  in  tho  chair. 

Mr.  John  Young  exhihited  four  spocies  of  Foramiuifcra,  from  the 
limestones  and  shales  of  tlie  Lanarkshire  coal-fiold.  Tliey  belong 
to  three  genera,  two  of  wliich  are  allied  to  Tcxtularia  and  Trnnca- 
tulina.  ^Ir.  Young  stated  that,  until  hist  year,  no  roniains  of  Forami- 
nifera  had  boon  recorded  from  the  Scottish  Carbonilorous  strata. 

Mr.  li.  W.  Skipsoy  road  a  paper  on  "The  Clyde,  as  a  Kivor  and 
Firth :  its  Course,  Rocks,  and  Geological  As[>eots,'*  in  wliich  he 
stated  his  belief,  that  sinc^e  the  deposition  of  the  liouldor-drift,  the 
tidal  wave  had  not  reached  much,  if  any,  higher  than  its  present 
limits  in  the  river.     At  and   around  Carmyle   the  gravels   were 
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almost  entirely  the  remains  of  tbe  Boulder-drifb  from  the  Bortli- 
west,  as  they  were  also  from  thence  across  the  country,  through  the 
Kelvin,  Campsie,  and  Blane  valleys,  which  he  believed  to  have  been 
the  ancient  course  of  the  Clyde  from  Carmyle  to  the  eastern 
portion  of  Loch  Lomond,  into  which  it  flowed,  and  thence  by  the 
Leven  seawards ;  the  present  course  of  the  river  from  Carmyle 
downwards  having  been  subsequently  formed  by  the  silting  up 
of  the  former,  and  its  waters,  when  in  flood,  forcing  a  new  outlet 
for  it.  Mr.  Skipsey  believed  the  channel  of  the  Firth,  by  which  the 
river  flowed,  after  its  junction  with  the  Leven,  traversed  exclusively 
the  north  shore,  along  the  Cowal  coast,  and  reached  the  out^ 
waters  through  the  Kylcs  of  Bute,  while  tiie  southern  shores  of  the 
present  firth,  embracing  the  whole  of  the  present  lowland  range, 
upwards  to  Paisley,  Gowan,  and  to  the  centre  of  Glasgow  itself, 
had  probably  formed  a  succession  of  quiet  estuaries — the  great 
profusion  of  Boreal  shells  suggesting  to  the  author  such  a  con- 
clusion. 

Mr.  John  Donald  Campbell  gave  a  disoourse  on  "  Some  Difficulties 
in  the  Ordinary  llieory  of  the  Origin  of  Species,"  relating  chiefly 
to  the  distribution  of  si)ecies  in  time  and  space,  and  the  relation  of 
species  to  each  other. 

m.  March  22nd. — Mr.  James  Farie  exhibited  a  specimen  of 
*'  Wulfenite,"  or  Molybdate  of  Lead,  from  the  Lachantyre  mine,  near 
Gatehouse,  KirkcudbricjhtRliire;  it  is  undoubtedly  new  to  Scotland, 
if  not  to  Britain.^  I^Ir.  Faric  exhibited  also,  from  the  same  mine,  a 
6pecim(»n  of  Vanadiate  of  Copper,  which  is  new  to  Britain,  and  is  in 
recent  works,  such  as  Bristow's  and  Dana's,  recorded  as  found  only 
in  the  Ural. 

IV.  A  communication  was  read  from  Mr.  James  Croll,  "  On  the 
reason  why  the  change  of  Climate  in  Canada,  since  the  Glacial 
Epoch,  has  been  less  complete  than  in  Scotland.'* 

Mr.  Crosskey,  in  a  paper ^  recently  read  before  the  Society, 
entitled,  *'Tho  Bclationship  between  the  Fossils  of  the  Glacial 
Beds  of  Canada  and  those  of  the  Clyde,"  has  shown  that  the 
difierencc  between  the  shells  of  the  Glacial  beds  of  Canada,  and 
those  now  existing  in  the  Gulf  of  St.  Lawrence,  is  far  less  marked 
than  the  dilferences  between  the  Glacial  shells  of  the  (Uyde  l)ed8  and 
those  now  existing  in  the  Firth;  and  therefore  infers  that  the 
change  of  climate  in  Canada,  since  tho  probable  Glacial  epoch,  has 
been  far  less  comjdeto  than  in  Scotland,  though  the  tcmjwrature  at 
that  period,  in  both  countries,  was  equally  severe.  Mr.  Croll  agrees 
with  Mr.  Crosskey  that  there  must  have  been  a  deflection  of  the 
Gulf  Stream  from  our  coast  during  the  Glacial  epoch.  To  the  stop- 
page, or,  at  least,  great  reduction  of  the  stream,  was  duo  the 
cold  of  the  Glacial  epoch ;  and  the  consequent  rise  of  temperature 
due  to  its  return,  was  probably  tho  cause  why  the  change  of  temper- 

*  Sec  Geological  Maoazinr,  vol.  ii.  p.  575. 
'  G£OLooicAL  Maoazimb,  MoTch,  1666,  p.  135. 
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atnre  bas  been  mncb  greater  in  this  country  than  in  America,  for 
the  temperature  of  the  former  has  never  been  raised  by  the  influence 
of  the  Gulf  Stream,  owing  to  the  cold  Polar  stream  from  Davis  Straits. 

The  excessive  cold  of  the  American  winters  is  due  to  the  conti- 
nental character  of  the  climate,  and  the  absence  of  any  benefit  from 
the  Gulf  Stream ;  the  summers  also  are  cooled  to  a  great  extent  by 
the  icebergs  from  Greenland.  It  is  no  wonder  then  that  the  shells 
which  flourished  in  Canada  during  the  Glacial  epoch,  have  not  left 
the  Gulf  of  St  Lawrence  and  neighbouring  seas. 

On  the  whole,  it  may  be  concluded  that  had  the  Gulf  Stream  not 
returned  to  our  shores  at  the  close  of  the  Glacial  epoch,  and  had  its 
place  been  supplied  by  a  cold  stream  from  polar  regions,  similar 
to  that  which  washes  the  shores  of  North  America,  it  is  highly 

Erobable  that  nearly  every  species  found  in  our  Glitcial  beds,  would 
ave  had  their  representatives  flourishing  in  our  British  seas  at  the 
present  day. 

Manchester  Geological  Society. — A  meeting  of  the  members 
of  this  society  was  held  on  the  28th  at  the  Museum,  Peter  Street ; 
Mr.  E.  W.  Binney,  F.li.S.  the  president,  in  the  chair. 

The  President  exhibited  a  nodule  of  ironstone,  found  by  him  in 
the  Wigan  4ft.  coal,  containing  a  number  of  small  spores  or  seeds 
about  the  size  of  a  pin's  head.  The  outside  of  the  specimen  had 
evident  characters  of  the  root  of  Sigillaria,  and  its  inside  was  full  of 
the  spores.  Those  latter  were  covered  by  a  thick  brown  cover,  one 
side  presenting  a  roimded  appearance,  but  on  the  other  a  triradiate 
ridge.  The  inside  was  composed  of  beautifully  wliite  carbonat^j  of 
lime,  llie  spores  appeared  to  be  more  like  those  of  tlio  Lepidostrohus 
omatus  figured  and  (lescribcd  by  Dr.  J.  D.  Hooker  in  the  Memoirs  of 
the  Geological  Survey  of  Great  liritain,  than  of  any  other  witli  which 
he  was  acquainted,  but  he  had  not  as  yet  found  them  in  a  sporangium. 
In  all  cases  where  ho  had  met  witli  them  thoy  were  loose  and  de- 
tached. Mr.  Carruthcrs  had  described  in  the  Geological  Magazine 
for  October  last  a  singular  cone,  found  by  Mr.  James  Russell,  of 
Airdrie,  which  he  had  tormoil  Flemingiies  gracilis,  containing  many 
sporangia  similar  in  form,  but  considerably  less  in  size  than  those 
found  in  the  Wigan  Sp(?cimou.  These  sporangia  of  Flemingites  are 
found  largely  in  all  the  splint-coals  of  Scotland  and  England,  and  no 
doubt  had  a  great  deal  to  do  with  tlioir  good  qualities  lor  iron  making 
and  steam  raising  ])urpose8.  In  the  Fifeshire  coals  he  had  found 
these  in  the  8ft.  main,  and  Prince  well  seams  at  Methill,  and  in  the 
Bamsley  main  at  llandsworth  Woodliouse,  east  of  Sheffield.  He 
believed  that  Professor  John  Morris,  F.G.S.,  had  also  found  them  at 
Low  Moor.  So  far  as  his  (the  president's)  knowledge  extended,  all 
splint  coals  confciined  more  or  less  of  these  sporangia.  It  was  only 
in  Mr.  lUissell's  specimens  that  the  sporangia  were  seen  in  situ,  and  in 
all  the  other  cases  they  were  found  detaclied  like  the  spores  from 
Wigan  coalfield  now  exhibited.  It  was  singular  that  the  sporangium 
of  the  Flemingiies  should  be  so  similar  in  shape  and  size  to  the  spores  of 
the  Lepidostrohus  omatus,  and  so  dissimilar  to  the  sporangium  of  tVi<^ 
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Lepidostrobns  Brovmii  of  Carmthers.  We  required  a  great  deid  mora 
evidence  of  the  fructification  of  coal-plonta  than  we  at  present  poi- 
sessed  to  enable  uh  tlioroughly  to  understand  the  true  nature  of  tbe 
vegetables  of  the  Carboniferous  epoch.  He  wished  all  the  membcn 
who  devoted  attention  to  the  collection  of  coal-plants  to  assist  him 
by  all  tlio  means  in  their  power  in  finding  cones  united  to  branches 
and  cones  with  siK)rangia  and  spores  in  situ.  These  were  the  most 
valuable  8[>ocimens  which  tliey  could  bring  before  the  society ;  and  it 
was  his  opinion  that  they  only  required  to  be  diligently  searched  far 
in  onler  to  be  found. 

Mr.  W.  K  BaiT,  F.G.S.  road  a  paper  on  "  A  Fossil  Shell  from  the 
Oil-wells  of  Canada."  lie  said  there  were  certain  indications  of 
large  resci-voirs  of  petroleum  in  certain  portions  of  the  earth's  sur- 
face. He  produc^cd  specimens  of  shells  which  he  had  received  from 
Mr.  W.  L.  Eskriggo.  the  ex-Mayor  of  Stocki)ort,  and  which  that 
gentleman  had  coUt'cted.  The  place  from  which  the  shells  had  been 
brought  was  the  village  of  Oil-springs,  in  the  township  of  Ennis- 
killen  in  Canada.  They  were  picked  up  from  the  stiflf  blue  clay  by 
Mr.  Eskrigge,  having  been  brought  up  in  his  presence  by  the  boring 
tools.  He  had  come  to  the  conclusion  that  the  fossils  themselves 
were  truly  Carlwniforous,  and  were  the  same  as  our  Spirifera  striata, 
only  found  in  this  country  in  the  Carboniferous  limestone.  The  oO 
was  found  in  the  underlying  rocks  at  difierent  de})tlis,  but  whatever 
charact-i*r  the  rock  might  have,  it  was  certain  it  had  nothing  to  do 
with  the  origin  of  the  oil  it  contained,  but  rather  that  it  had  come 
from  Houie  extniicous  source,  and  was  onlv  found  in  the  crevices  and 
cracks  witli  wliii^h  the  rock  wtis  permoat«^d.  These  cracks  being 
better  filled,  tuid  the  yield  being  more  abundant  near  the  surface 
than  deej>or,  Ki'oincd  to  ])oiut  to  the  supply  coming  from  above. 
He  sugjxested  that  the  origin  of  the  oil  wiis  from  tlie  now  overlying 
clay  which,  from  its  imbedded  remains,  must  have  been  a  member  of 
the  CjirbouiforouK  s^no^s ;  it  most  i)rol»ably  was  originally  a  shale 
similar  in  character  to  the  bituminous  shales  so  well  known  in  our 
Coal-measures,  or  a  baud  of  bituminous  matter  iis  found  in  the 
Mountain  Limestone,  but  he  was  the  more  uielined  to  think  that  it 
was  originally  a  shale  from  the  dark  blue  clay  r(?sidue  in  which  these 
shells  an*  deposited — that  by  a  doeoiuposing  process,  the  bituminous 
matter  Wcus  distilled  into  an  oil,  and  filled  u])  the  cracks  of  the  under- 
lying rocks,  forming  the  reser\'oirs  from  which  modern  energy  and 
skill  are  now,  forthc*  iii>>t  time,  bringing  it  to  light. 

An  interesting  discussion  followed,  in  the  course  of  which  the 
Chairman  s'lid  that  many  years  ago  he  read  a  paper  on  the  |>etroleum 
oil  formed  from  the  decomposition  of  peat  going  on  at  Downholland. 
Unfortunately  the  supply  was  not  great,  but  the  quality  Wiw  unde- 
niable. More  than  loO  years  ago  there  were  petroleum  springs  at 
Wigan  and  Coalbrookdale  in  the  pitch  and  flint  coal.  There  was  no 
diflieulty  in  accounting  for  it  when  found  in  (roal,  the  decom|x»sition 
distilling  it  to  oil.  Tetroleum  abounded  in  India  and  Cliina,  where 
it  was  used  as  a  cia*e  for  rheumatic  pains.  The  Cliinese  made  use 
.of  it  for  buiiiiug  lamps.     The  Americans  found  out  its  use  in  the 
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^xmne  of  a  trial  that  took  place  in  this  country  in  which  he  was 
concerned. 

A  Yote  of  thanks  was  passed  to  Mr.  Bear  and  to  the  President,  and 
proceedings  terminated. — Manchester  Courier,  March  28th,  1866. 


IhiDLBY  AKD  MiDLAKD  GEOLOGICAL  SociBTY. — The  first  Field - 
^neeting  of  this  Society  was  held  on  the  16  th  April,  in  the  neigh - 
l)on]iiood  of  Nuneaton.     The  party  first  examined  the  altered  Mill- 
stone Grit  of  the  Hart's  Hill  range.     This  stone  is  here  inclined  at 
•a  high  angle,  and  passes  conformably  under  the  Coal-measures  of 
^6  district     The  line  of  hills  is  extensively  quarried  along  its 
entire  length,  the  material  being  chiefly  used  for  road  purposes. 
The  quarries  first  visited  were  those  on  the  estate  of  Mr.  Dewes, 
"who  offered  every  facility  to  the  party.     In  a  tramway  leading  up 
"to  these  quarries,  the  gritstone  presents  a  very  coarse  appearance, 
and  seems  scarcely  to  have  undergone  any  change.     Above  this  the 
stone  has  been  fused  into  a  compact  quartzite,  which  is  coloured  by 
the  oxides  of  iron  and  manganese.     A  considerable  mass  of  igneous 
rock  underlies  the  gritstone,  and  has  probably  been  the  agent  in 
changing  the  coarse  stone  into  quartzite.     A  large  quarry  has  lately 
been  opened  on  the  eastern  side  of  Caldecote  Hill,  below  the  ordinary 
Hart's  Hill  stone.     The   igneous  rock   in  this  place  very  much 
reflembles  the   Basalt  of   the  Eowley   Hills,  but  is    mudi  more 
compact,  and  of  a  higher  specific  gravity.     The  material  is  now 
prepared  for  paving  purposes,  for  which  it  seems  admirably  adapted, 
and  is  extensively  used.      The  course  of  this  mass  of  igneous  nx^.k 
was  traced  for   some  distance  to  the  north.      At  the  Hart's  Hill 
quarry,  in  the  gritstone,  a  very  interesting  trap-dyke  was  noticed. 
The  party  next  visited  the  Coal-measures  in  the  neighbourhood  of 
Stockingford.     Tlie   outcrop   of  the  several    scams  of  coal  in  the 
Warwickshire  field  was  traced  in  the  valley.     In  the  Neah  cutting, 
approaching  Nuneaton,  on  the  Midland  Eailway,  the  Lower  Coal- 
shales  are  seen,  with  several  beds  of  intrusive  igneous  rock,  which 
shoot  among  the  shales  in  a  most  curious  manner,  and  have  baked 
the  coal-shale  into  a  kind  of  porcellanite.     The  last  point  examined 
was  a  dyke  of  trap  rock  in  contact  with  the  Millstone  Grit.     ITiis 
occurs  near  the  Nuneaton  Railway  Station.     Tlie  party  was  con- 
ducted by  Mr.  A.  Startin,  of  the  Warwickshire  Field-club ;  and  the 
details   of  the  geology  of  this   important  district  were  fuUy  ex- 
plained.    After  tea  at  the  Newdegate  Arms,  Mr.  Charles  Twamlej' 
conveyed  the  thanks  of  the  club  to  Mr.  Startin  for  his  able  guidance, 
and  a  vote  of  thanks  was  also  passed  to  Mr.  Dewes,  for  his  kind 
hospitality,  and  for  the  facilities  he  had  afforded  the  party. 

Norwich  Geological  Society. — The  monthly  meeting  of  this 
society  was  held  at  the  Museum  on  tlic  3rd  Ai)ril.  Tlie  following 
paper,  by  the  secretary  (Mr.  Taylor),  was  then  read: — "The  Rela- 
tion of  the  U{)por  an«l  Jjower  Crags  in  Norfolk." 

1L.>  stated  his  Ijclief  that  the  apparent  gi'cat  difference  between  the 
Red  Crag  and  the  Norwich  Crag  had  arisen  as  follows — At^^^wcv^ 
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vertical  distance  above  the  true  Norwich  Crag  was  another  bed  of* 
shells.     This  bed  varied  in  height  above  the  lower  one  from  twelve 
feet  to  two.     Hitherto  it  has  been  the  custom  to  take  the  mean  of* 
theptwo  beds,  and  sum  up  the  total  of  species  as  belonging  to  the 
Norwich  Crag,  totally  ignoring  the  characters  of  the  upper  and 
lower  beds.     By  limiting  the  per  centage  of  shells  found  in  each, 
we  arrive  at  far  different  conclusions  to  those  commonly  received, 
and  ho  believed  the  difference  between  the  two  beds  to  be  as  distinct 
and  as  great  as  it  was  between  any  of  the  other  crags.     It  followed. 
from  this  that  we  must  either  regard  the  upper  bed  as  Skfmarik  crag, 
or  must  regard  the  lower  as  approximating  in  age  to  the  Red  Crag. 
IIo  was  inclined  to  the  former  theory,  and  believed  that,  when  wdL 
worked,  the  four  crags  would  be  found  to  pass  gradually  into  eadi 
other,  and  to  be  connected  with  the  Glacial  series,  more  closely  than. 
has  yet  boon  seen.     His  own  investigations  proved  that  the  upper 
bed  was  of  a  far  more  distinctly  Arctic  character  than  the  lower.     Tha 
same  shells  might  be  found  in  each,  but  the  pn^portian  was  vastLy 
different. 

Mr.  Taylor  then  described  several  localities  where  he  had  ob- 
served the  two  separate  crag  deposits  in  superposition,  at  Coltiahall, 
Horstead,  Bramerton,  Thorpe,  Whitlingham,  and  Postwick. 

From  these  facts  he  drew  three  conclusions,  viz.,  the  total  absence 
of  fresh -water  shells,  and  the  general  predominance  of  those  usually 
found  in  deep  water,  indicated  that  the  upper  bed  was  formed 
under  more  distinctly  marked  marine  conditions ;  secondly,  the 
paucity  of  littoral  shells  bore  out  this  8Uj)po8ition ;  and,  thirdly,  the 
distinct  Arctic  or  "  Northern "  features,  which  everywhere  are 
found  in  the  upper  bed,  marked  it  off  definitely  from  that  l^low  it, 
and  indicated  a  more  rigorous  climate  during  its  deposition.  The 
paucity  of  species  in  the  upper  bed,  when  compared  to  the  richness 
and  variety  of  those  found  in  the  lower,  was  another  argument  in 
favour  of  their  distinct  character.  Doubtless  the  lower  bed  con- 
tained more  "  Northern  "  shells  than  the  Ked  Crag  of  Suffolk,  and 
thus  showed  an  increasing  cold.  The  upper  bed  supplemented  this 
theory,  and  proved  that  the  cold  was  increasing,  whilst  the  succession 
of  Glacial  clays  and  foreign  boulders  carried  out  still  farther  the 
belief  in  a  gradual  and  increasing  rigour  of  climate.  The  "  Iron 
Pan,"  which  usually  lies  five  or  six  feet  above  the  upper  bed,  was  also 
marked  ^vith  the  impressions  of  shells,  chiefly  Cardium,  MyttUuj 
and  Pecfans,  proving  the  marine  character  of  the  entire  series,  from 
the  Coralline  Crag  to  the  latest  Boulder-clays  and  sands.  He  con- 
sidered the  custom  hitherto  adopted  of  taking  tlie  mean  of  the  shells 
from  the  upper  and  lower  beds,  and  calling  the  j^r  centage  that  of 
tlie  Norwich  Cnig,  had  misled  geologists  as  to  their  relative  ages 
and  character.  The  various  crags  seemed  to  glide  into  each  other, 
and  the  upper  or  fourth  crag  was  the  connecting  link  between  the  true 
NoTAvich  Crag  and  tlie  Glacial  series. 

Tlie  thanks  of  the  society  were  then  tendered  to  the  author  of  the 
p.'iper,  and  the  President  requested  Mr.  Henry  Woodward,  F.G.S., 
who  was  present,  to  make  a  few  remarks  on  the  paper. 
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Mr.  Woodward  said  the  subject  was  most  important  to  geologists, 
and  he  thought  that  Mr.  Taylor  had  treated  it  in  an  able  manner. 
He  agreed  with  the  author  that  the  establishment  of  a  proper  dis- 
tinction between  the  upper  and  lower  beds  would  maJiie  a  great 
difference  in  the  per  centage  of  shells.  He  also  thought  that  the 
manner  in  which  tiie  lower  bed  was  shown  to  be  a  fluvio-marine  or 
littoral  deposit,  amd  the  upper  decidedly  marine,  was  very  impor- 
tant, inasmuch  as  the  latter,  perhaps,  formed  a  connecting  link 
between  the  true  Crag  and  the  Glacial  series.  He  had  mentioned  to 
his  brother,  Mr.  B.  B.  Woodward,  that  Mr.  Taylor  was  al?out  to  read  a 
paper  on  this  subject,  and  he,  from  long  experience  with  his  father, 
the  late  Mr.  Samuel  Woodward,  in  the  geology  of  the  county,  was 
able  to  confirm  Mr.  Taylor's  views  respecting  the  distinct  character 
of  the  two  beds.  Mr.  Woodward  advised  the  members  of  the  Nor- 
wich G^eological  Society  to  devote  their  attention  to  the  solution  of 
this  very  interesting  question. 

The  President  (the  Rev.  John  Gunn,  F.G.S.),  then  said  that  he 
thought  the  bed  of  shells  in  the  Whitlingham  Tramway  belonged  to 
the  laminated  beds,  which,  in  the  "Antiquity  of  Man,"  were  called 
fluvio-marine.  They  overlaid  the  forest  bed  on  the  south  side  of 
the  Cromer  Jetty,  and  the  Norwich  Crag  on  the  north  side.  The 
forest  bed  must  have  occupied  a  long  period  of  time,  during  which 
its  soil  was  first  raised  above  the  water  in  which  it  had  been 
d^x>8ited,  continued  above  it  while  the  forest  flourished,  and  then 
was  gradually  submerged ;  and  this  forest  bed  intervened  between 
the  Norwich  Crag  and  the  upper  or  marine  part  of  the  lami- 
nated beds,  in  which  ]\Ir.  Gunn  supposed  the  shells  to  be.  He 
pointed  out  a  fine  section  of  them,  near  Bishop's-gate  Bridge, 
Norwich,  where  they  lie  between  the  Norwich  Crag  and  the  Lower 
Boulder-clay. 


NOTES  AND  QUERIES  IN  REGARD  TO  TEE  VALLEY  OF  THE  SOMME. 
To   the   Editor  of  the   Geological   Magazine. 

SiK, — ^The  valley  of  the  Sorame,  as  described  by  Sir  C.  Lyell  and 
Mr.  Prestwich,  is  a  long  shallow  trough,  thirty  miles  in  length, 
about  one  in  average  width,  and  from  two  to  tliree  hundred  feet  in 
depth.     It  has  been  hollowed  out  of  a  bed  of  *'  Chalk  with  Flints." 

On  the  sides  there  are  two  level  terniees,  composed  of  shingle  and 
sand,  with  occasional  beds  of  clay.  The  gravel  consists  of  fragments 
of  rocks,  the  same  as  those  found  iu  the  district  at  present  drained 
by  the  Somnie.  In  some  places,  where  the  terraces  have  been  opened 
for  industrial  purposes,  implements  of  flint  have  been  discovered,  as 
well  as  the  bones  of  some  mammalia  now  extinct. 

Sea-shells  are  found  mingled  with  the  gravel  as  far  up  as  Menche- 
court,  twenty  miles  from  the  mouth  of  the  river. 
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In  the  gravel  beds  there  are  sometimes  fomid  fragments  of  lock^.. 
with  their  edges  mibroken,  as  if  they  had  been  brought  down  b^' 
floating  ice ;  and  there  are  other  evidences  which  show  that  thtti^ 
frozen  masses  must  have  exerted  considerable  influence  in  the  fonn^ 
ation  of  the  level  terraces. 

The  bottom  of  the  valley  is  occupied  by  a  bed,  which  Sir  CharieiK> 
Lyell  characterizes  as  peat,  and  describes  as  being  £rom  ten  to  thir^ 
feet  in  thickness. 

Sir  Charles  Lyell  speaks  of  this  peat  as  having  grown  on  the  spoU 
where  it  is  found,  and  as  having  required  an  immensely  extended. 
period  for  its  production. 

Mr.  Prestwich,  in  his  paper  read  before  the  Royal  Society  in  1864» 
does  not  speak  of  peat  at  all,  but  calls  this  bed  ''  alluvium." 

Query  First. — What  is  the  ncUure  and  origin  of  the  bed  wkiek  oo^ 
cupies  the  bottom  of  the  valley  f 

In  England,  and  more  particularly  in  Scotland,  we  flnd  extensive 
accumulations  of  peat  Li  some  instances,  the  peat  remains  in  its 
natural  locality.  In  such  cases,  the  roots  and  stems  of  those  plants 
that  grow  in  marshy  soil,  and  by  their  decay  produce  peat,  are 
mingled  through  the  whole  mass,  being  of  course  more  abundant  in 
the  upper  part,  which  has  in  consequence  a  soft  and  spongy  con- 
sistence. In  other  cases  the  more  completely  transformed  particles 
of  peat,  after  having  been  saturated  with  water,  have  run  down  into 
the  hollows,  leaving  the  undecomposed  portion  of  the  plants  behind. 
Til  is  variety  of  peat,  when  condensed  and  dried,  is  very  tough  and 
hanl,  and  is  almost  as  heavy  as  coal. 

If  the  peat  in  the  valley  of  the  Sommo  has  grown  in  the  place 
which  it  now  occupies,  we'may  expect  to  find  a  bed  of,  comparatively 
spe^iking,  uniform  thickness,  having  but  little  foreign  admixture,  the 
whole  muss  being  intcnuingled  with  the  remains  of  the  plants  that 
produced  it,  and  these  remains  retaining  the  position  they  occupied 
when  alive.  If  it  is  an  alluvium,  brought  down  irom  the  higher 
grounds,  wo  may  expect  to  find  beds  of  solid  jMjat,  with  very  little 
trace  of  the  plants  that  produced  it,  mingled  with  deposits  of  sand 
and  mud,  and  pieces  of  peaty  soil,  with  vegetable  remains  lying  in 
various  directions.  If,  as  is  most  likely,  some  of  the  peat  has  grown 
on  the  spot,  and  s(mie  has  been  brought  down  by  the  river,  we  shall 
find  the  soil  on  the  banks  of  the  Somme  of  a  very  heterogeneous 
description,  contiiining  pe^t  of  different  kinds,  intermixed  with  mud, 
and  sand,  and  clay. 

A  more  accurate  examination  of  the  bed  which  fills  the  bottom  of 
the  valley  seems  to  bo  required  before  we  can  determine  its  nature, 
or  its  origin,  or  the  time  tnken  to  produce  it 

Query  Second. — Are  the  terraces  on  the  sides  of  the  valley  of  ihe 
Sommo  to  he  ascribed  to  the  effect  of  river-currents  or  to  the  acUon  of 
(lie  sea  ? 

Along  the  coasts  of  Scotland  we  find  in  many  places  level  terraces 
of  recent  origin,  from  ten  to  fifteen  feet  above  high -water-mark. 
They  are  formed  of  the  sand  and  shingle  canned  up  by  the  advancing 
billow,  and  left  behind  in  those  places  where  the  debris  thrown  up 
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by  tlie  sea  is  aocnmulatmg,  and  consequently  where  the  land  is  ad- 
▼ancing.  Their  height  above  ordinary  high- water-mark  depends  on 
the  height  to  which  the  billows  rise  at  spring  tides  and  in  storms. 

While  the  advancing  billow  throws  up  gravel  and  sand  above  high- 
water-mark,  the  retreating  billow  carries  back  similar  material  into 
the  deep  water.  We  might,  therefore,  expect  to  find  level  terraces 
finmed  under  the  water,  as  well  as  a'bove  its  level.  This  is 
generally  believed  to  be  the  case,  and  in  that  opinion  the  writer 
of  these  remarks  formerly  concurred ;  but  farther  examination  shows 
that  the  currents  that  sweep  along  the  shores  of  the  ocean  prevent 
such  level  formations,  and  throw  up  the  debris  carried  down  into 
the  deep  in  irregular  ridges  and  banks.  The  level  terraces,  or 
"  ancient  sea  margins,"  from  thirty  to  fifty  feet  above  ordinary  high- 
water-mark,  though  some  speak  of  them  as  "  ancient  sea  bottoms," 
seem  all  to  have  been  formed  by  the  advancing,  and  not  by  the  re- 
treating billow. 

The  terraces  on  the  Somme  seem  to  have  been  formed  in  like 
manner  by  the  action  of  the  sea.  They  are  ancient  **  sea-maigins," 
thrown  up  above  high-water-mark  by  the  advancing  billows. 

They  oaimot  be  ascribed  to  the  action  of  river  currents. 

Mr.  Prestwich's  idea  that  the  Somme  at  some  former  time  carried 
to  the  6ea  a  vastly  larger  body  of  water  than  it  now  docs,  is  dis- 
proved by  the  fact  that  all  the  pebbles  found  in  the  valley  appear  to 
have  been  brought  from  the  rocks  which  are  found  in  the  basin 
which  it  drains  at  the  present  time. 

Even,  however,  if  the  volume  of  the  river  had  been  as  large  as 
that  of  the  Ganges  or  Mississippi,  the  force  of  the  stream  would  not 
have  been  suJQficient  to  have  brought  down  graveL  The  Somme  at 
Amiens,  fifty  miles  from  the  sea,  is  only  fifty  feet  above  sea  level, 
and  there  is  no  reason  for  supposing  that  it  was  different  at  a  former 
time.  No  river  ciurent,  with  so  gentle  a  declivity,  as  one  foot  in  a 
mile,  could  bring  down  stones  and  gravel  such  as  are  found  in  these 
terraces,  or  could  scoop  out  the  hollow  between  them,  as  Sir  Charles 
Lyell  supposes. 

In  order  ix)  put  the  question  more  fully  to  the  proof,  let  those,  who 
look  on  these  terraces  as  having  been  formed  at  the  bottom  of  the 
river  or  fritli,  point  out  an  instance  of  any  such  level  having  ever 
been  formed  imder  water,  in  any  place  exposed  to  the  action  either 
of  river  or  of  tidal  currents. 

We  remark  further,  that  if  these  terraces  are  the  residt  of  water 
flowing  down  to  the  sea,  any  large  stone  tliat  may  be  found  in  them 
will  have  a  bank  or  '*  tail  "  of  sand  behind  it,  and  these  tuils  will  all 
point  downwards  to  the  sea.  Stones  also  of  a  flattened  shape  will 
be  found  having  an  inclination  to  the  sea.  If  the  gravel  has  been 
thrown  up  by  the  action  of  the  billows  no  such  uniformity  of  incli- 
nation will  be  foiuid. 

Query  Third. — How  was  the  valUij  originally  formed  f 

If  we  rightly  understand  the  descriptions  that  have  been  given  of 
it,  the  valley  of  the  Somme  may  be  regarded  as  a  long,  shallow,  flat- 
bottomed  trough-     Its  formation  seems  to  be  unique.     SoAXi^  n^'k^^ 
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haye  originated  in  dislocation  of  the  strata,  through  the  action 
subterranean  forces ;  but  here  there  is  no  trace  of  such  dislocatioiL 
The  yallc}'  has  been  hollowed  out  of  a  uniform  level  bed  of  chalk. 
Other  valleys  have  been  excavated  by  torrents  from  the  surroundings 
hills,  but  here  there  is  no.  evidence  of  any  river-current  capable  of" 
producing  the  supposed  effect     We  remark  further,  that  valleys 
scooped  out  by  river  torrents  become  narrower  as  they  get  deeper^ 
and  though  they  may  afterwards  be  filled  with  gravel  or  sand,  th^ 
original  channel  cut  out  of  the  rock  has  always  the  character  we  hav^ 
ascribed  to  it.     Other  valleys  are  formed  by  glaciers;  but  in  th^ 
neighbourhood  of  the  Somme  there  is  no  trace  of  glacier  action,  ask- 
fisLr,  at  least,  as  tlie  accounts  given  by  Sir  C.  Lyell  and  Mr.  Prestwicb^ 
show. 

If,  as  we  said,  we  rightly  understand  the  accounts  given  of  th^ 
valley,  there  seems  to  be  but  one  cause  to  which  its  formation  can  b^ 
assigned.  That  is  the  action  of  floating  ice,  carried  backwards  ancL 
forwanls  by  a  tidal  current. 

K  we  suppose  the  Somme,  at  first,  to  have  flowed  into  the  sea^ 
through  some  little  narrow  creek,  the  ice  formed  on  its  surfEu^e,  at  s^ 
time  when  a  boreal  climate  prevailed,  must  have  rapidly  worn  away^ 
the  chalk  which  formed  its  banks.     When  the  mouth  of  the  rivei — 
gradually  enlarged  into  a  long  narrow  estuary,  that  estuary  would  be» 
filled  in  a  great  measure  with  fresh  water,  which  would  be  frozei^- 
over  in  winter.     The  flux  and  reflux  of  the  tide  would  be  like  that^- 
which  we  find  in  the  Solway  Firth  at  the  present  time.      It  woulcL 
produce  very  powerful  cuiTents,  and  give  to  tlie  ice  on  its  surface  an_ 
impetus  wliieh  a  substance  so  soft  a«  chalk  could  not  resist.      If  tho- 
sides  of  tlio  depression  ha'd  been  formed  of  any  of  the  harder  rocks,, 
they  would  not  only  have  lxH>n  better  able  to  withstjmd  the  shock  of 
the  flodting  ice,  but  the  fniginents  broken  off  from  them  would  havfr 
formed  lK;ds  of  j:p:^vel  which  would  have  lessened  the  force  of  the^ 
ice.      llie  abnuled  chalk  would  be  diffused  through  tlie  water  and 
carried  out  into  the  ocean  ;  the  embedded  flints  only  would  remain. 

Since  viirious  considerations  have  h^d  to  the  conlusion  that  a  boreal 
climate  prevailed  at  the  time  when  the  valley  was  formed,  it  seems 
no  iiupn livable  conjecture  to  suppose  that  masses  of  floating  ice,  with 
sand  and  gravel  adhering  to  the  bottom  and  sides,  were  the  means  by 
which  the  excavation  was  originally  formed. 

Yours  truly, 

James  Bbodie. 


OX  THE  ORIGIN  OF  VALLEYS. 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — My  friend  Mr.  Scrope,  in  his  article  "On  the  Origin  of 
Valleys."  published  in  your  last  number  (p.  193),  has  rightly  re- 
presented iiie  as  a  convert  to  his  opinions  on  that  subject ;  but  by 
remarking  that  I  had  at  last  acknowledged  the  correctness  of  his 
views,  he  might  lead  your  readers  to  infer  that  I  had  obstinately 
maintained  an  opposite  theory,  until  a  very  recent  period. 
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It  may  tiierefore  be  worth  while  for  me  to  appeal  to  the  second 
edition  of  my  "  Descriptions  of  Volcanos,"  published  so  long  ago  as 
1846,  as  showing,  that  althongh  in  my  earlier  publications  I  had 
been  led  by  the  authority  of  Professor  Buckland  to  attribute  the 
formation  of  yaUeys  to  catastrophic  action,  such  as  the  Noachian 
Deluge,  I  had  for  many  years  abandoned  that  hy|X>thesis. 

This  circumstance  might  of  itself  haye  been  considered  a  tacit 

admowledgment  on  my  part  of  the  yalue  of  Mr.  Scrope*s  earlier 

oontributionB  to  Geology,  but  I  was  glad  of  the  opportimity  afforded 

by  the  publication  of  my  recent  paper  "  On  the  Antiquity  of  the  Vol- 

canos  of  Anveigne,"  of  more  distinctly  recognizing  the  claims  of  tho 

author  alluded  to,  to  the  merit  of  haying  been  the  first  of  our 

countrymen  who  clearly  pointed  out  the  eyidence  afforded  by  the 

valleys  of  that  yolcanic  district,  as  to  the  erosiye  agency  of  rivers 

continued  during  long  periods  of  time. 

Chablbs  Daubkky. 
OxTosD,  May  5th,  1866. 


THE  LONGMYXD  AND  ITS  VALLEYS. 
To  the  Editor  of  the  Geological  Magazine. 

Sib, — ^I  have  just  read  Mr.  Mackintosh's  paper  in  the  April 
number,  as  well  as  his  letter  in  the  May  number  of  tho  Gbologioal 
Magazine. 

I  am  well  acquainted  with  tho  Longniynd  and  its  valleys,  and  T  am 
still  of  the  same  opiiiiou  that  I  formed  more  than  twenty  years  ago, 
as  to  the  origin  of  tliose  deep  valleys,  locidly  called  "  gutters."  I  feel 
not  the  slightest  doubt  that  they  were  cut  by  running  l)n)ok8.  I 
know  of  no  better  locality  to  which  I  woidd  refer  for  so  good 
an  example,  to  show  the  result  of  long-continued  wear  by  running 
water,  than  tho  Longmynd  with  it^i  deep  valleys.  If  the  brooks 
that  now  run  in  these  valleys  have  the  power  to  furrow  even  their 
bottoms,  they  require  only  time  to  cut  d(»wu  a  tliouwiud  feet.  1 
believe  that  the  action  of  tlio  sea  could  in  no  way  excavati>  those 
valleys  or  any  similar  ones. 

I  may  add,  that  after  many  years  of  const^uit  observation  in  tho 
field,  on  a  subject  I  have  always  been  particularly  interested  in,  1 
feel  now  convinced  that  an  iniuiense  amount  of  denudation  is  duo  to 
causes  subaerial,  and  not  to  the  action  of  the  sea. 

I  am.  Sir,  yours  tnily, 

W.  Talbot  Avklink. 
Geological  Survey  op  Great  Britain, 
£den  Mount,  Kendal,  7th  May^  18C6. 


A   DENUDING    AGENT. 
To  ike  Editor  of  the  Geological  Magazine. 

Sir, — I  have  jJl  my  life  been  a  diligent  exph)rer  of  little  brooks, 
in  search,  I  must  confess,  of  beauty  rather  than  fossils.  I  have  often 
been  struck  with  the  steady,  and  by  no  means  unsuccessful,  co-o\)cr- 
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ation  of  roots  of  trees  with  the  waters  of  a  streamlet,  in  under- 
mining and  removing  the  banks.  If  you  examine  almost  any  one  ^/T" 
the  little  tumbling  iSls  among  the  mountains  of  the  Upper  Carboni- 
ferous formation,  you  will  find  it  buried  in  trees.  The  fibres  of  tii» 
roots  insert  themselves  in  the  smallest  orack,  and  push  themselves 
between  the  layers  of  rocks ;  and  by  degrees  they  thicken  and  grow 
strong,  and  lift  huge  masses  of  stone,  with  a  seemingly  irresistible 
force,  loosening  the  earth  at  the  same  time  above  and  below  and 
around.  The  action  of  the  rain  easily  washes  away  the  earth,  the  little^ 
tree  becomes  a  great  tree,  and,  either  because  it  is  undermined  be- 
neath, or  because  the  weight  above  becomes  too  much  for  its  hold, 
it  is  sure  to  come  down  with  a  crash  into  the  brook,  carrying  with  it 
a  largo  portion  of  the  bank  in  its  fall.  The  next  flood  removes  all 
trace  of  the  ruin.  The  sand  and  soil  and  the  small  stones  are  swept 
away,  while  the  larger  stones  keep  their  places  peaceably  in  the 
channel  where  they  fell,  to  make  fantastic  waterfalls  and  still  hol- 
lows for  the  minnows.  Yours,  etc., 

T.  AsHs. 
Leamington  Colleqe,  May  7th,  1866. 


DENUDATION.— REPLY  TO  Mb.  G.  POULETT  SCROPE  AND 

Mb.  J.  B.  JUKES. 

To  the  Editor  of  the  Geological  IVLioazins. 

Sir, — Tlic  appearance  in  your  Magazine  of  two  communications 
on  Domulation  renders  it  necessary  that  I  should  again  trouble  you 
with  a  few  remarks  before  tlie  completion  of  the  series  of  observa- 
tions oil  which  I  am  now  engaged. 

Not  having  visited  the  locjilitios  descril>ed  in  your  last  number  by 
the  eminent  author,  Mr.  G.  Poulett  Scrope,  1  can  offer  no  opinion 
relative  to  the  conclusions  at  whicli  ho  has  arrived,  I  should  not 
think  of  underrating  the  power  of  temporary  as  well  as  permanent 
torrents,  to  excavate  channels  in  the  gravels  of  the  Tyrol,  Cumber- 
land, Wales,  or  any  country  subject  to  waterspouts  and  heavy  falls 
of  rain ;  and  I  could  agree  with  all  that  jMr.  Scrope  has  advanced 
concerning  the  denudation  of  Auvergne,  without  requiring  to  recant 
any  opinions  J  have  advocated.  The  facts  on  whic-h  Mr.  Scropo's 
reasonings  are  based,  namely,  the  resistimco  offi^red  to  the  atmosphere 
by  the  basaltic  capphigs  of  the  mountiiins  of  Auvergne  during  an 
immense  period  of  time  which  can  strnrcoly  be  cxaggerat4'd,  furnishes, 
perha])s,  the  most  convincinfj  proof  which  can  pomsihlif  he  adduced,  of  the 
impotence  of  rain  as  a  denudiiuj  agent  on  hard  rocks.^  and  ought  to 
prepare  our  minds  for  believing  that  many  of  the  inland  sea-cliffs 
and  rocks  of  PJngland  and  Wales  have  retained  their  wave-worn 
shaiKJS  since  the  Glacial  submergence,  if  not  since  a  much  more 

*  The  phraso  "  impotence  of  rain,"  I  have  applied  only  to  the  action  of  more  rain 
on  compact  rocks  and  j^ass-covered  land,  and  not  to  torrents,  charged  with  8r)lid 
abrjidin«j  mutter,  and  acting  on  exposed  gravel,  loose  stones,  or  soft  mutcriaU.  When 
using  the  phrase,  I  was  not  alluding  to  volcanic  or  alpine  districts  where  conditions 
are,  or  haw  been,  exceptu^nally  favourabU  to  atmosphenc  denudation. 
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ancient  ooonpaiion  of  the  land  by  the  sea.  The  same  fact  famishes 
a  presnmptiony  in  the  absence  of  very  strong  evidence  to  the  con- 
trary, that  those  hollows  and  portions  of  valleys  in  Wales  and  the 
Lake  district,  which  have  been  scooped  out  in  rocks  as  hard,  if  not 
-harder  than  the  basalt  of  Auvergne,  have  not  been  excavated  by  any 
pzocess  of  atmospheric  denudation  which  is  not  admitted  to  involve 
floch  an  enormous  lapse  of  time  as  to  allow  tlie  sea  to  outstrip  it  in 
its  march,  and  take  the  work  out  of  its  liands.  The  sea  has,  com- 
paratively, little  difficulty  with  hard  rocks.  It  insinuates  itself  into 
joints  and  crevices,  undermines,  detaches,  and  carries  away  the 
largest  blocks  in  a  wholesale  fashion ;  whilst  atmospheric  agents, 
unless  very  powerfully  assisted  by  gravitation,  have  to  grind  down, 
or  break  up,  before  they  can  effect  that  traMportation  which  consti- 
tutes the  main  part  of  denudation.  I  have  only  farther,  in  reply  to 
Mr.  G.  Poulett  Scrope,  to  stiite  that  I  have  not  denied  the  power  of 
rivers  to  form  cliffis,  but  asserted  that  there  are  many  inland  diflb 
which  the  sea  only  coidd  have  formed. 

The  letter  of  Mr.  J,  B,  Jukes  displays  the  modesty  of  a  true 
philosopher,  animated  solely  by  a  desire  to  arrive  at  truth.  Though, 
apparently,  widely  differing,  I  think  we  are  more  or  less  agreed  on 
the  following  great  fundamental  j)oints : — First,  that  in  certain  areas 
the  sea  forms  plains  and  table-lands  ;  that  there  cannot  be  plains  with- 
out surrounding  e8cari)ments  or  acclivities,  or  table-lands  without  decli- 
vities or  cliffs,  in  botli  cases  more  or  less  indented,  and  here  and  there 
shaped  into  bays  and  combes.  Second,  that  in  other  areas  the  sea 
produces  smoothly-swelling  elevations  mid  depressions,  now  and  then 
varied  by  projecting  rocks,  or  rocky  knolls.  Tliird,  that  if  certain  lands 
continue  a  long  time  above  tlie  sea,  thi'ir  cx^asts  must  bo  long  exposed 
to  the  action  of  waves,  tides,  and  currents,  and  that  in  this  way  groat 
inequalities  must  be  prodnanl.  Fourth,  that  in  ]>arti.'illy-submerge<l 
areas,  sounds  or  straits  must  be  excavated  by  tides  and  cun'cnts ;  and 
that  these,  on  tlioir  l)eing  elevated,  must  be<»omo  moiuibun  gaps  or 
passes  (see  Mr.  Jnkes's  own  admission  in  Quart.  Jouni.  (rcol.  S(X*.,  vol. 
xviii.,  page  391).  I  amnot  therefore  understand  why  Mr.  Jukes 
should  not  admit  tliat  many  (^seaqjun'iits  and  upland  rocky  cliffs 
(which  are  not  the  immediate  sides  of  river- valleys ) ;  all  our  smooth 
cur\nlin(*ar  combes  (which  rain-torrents  only  tend  to  furrow,  dis- 
figure, and  destroy) ;  and  many  of  our  mount^iin  passes,  are  not  the 
result  of  marine  denudation.  Sinee  1  commenced  making  syst(.^matic 
observations  in  Centnd  Wales,  I  have  gradually  been  convinced  of 
the  ne(;essity  for  allowing  that  ravines  cm  the  sides  of  table-lands 
liave  been  mainly  excavate<l  by  streams  but  tlu^se  ravines  are  gener- 
ally of  the  V  fonn.  A  continuation  of  the  proci^ss  would,  un- 
doubtedly, wear  <lown  very  divi)  valleys:  but  that  wide  and  flat-bot- 
t<mie<l  valh'ys.  and  connecting  gorges  or  passes,  have  been  excavated 
by  rivers,  appeal's  to  be  contradicted  by  the  fact  that,  in  those  1  have 
examiiK.Ml.  tlu;re  is  an  absence  of  true  river  shingle  at  any  great 
height  above  the  present  river  level.  In  many  parts  of  the  upper 
valley  of  the  Wye,  especially  between  Builth  and  Khayader,  I  have 
found   river-sliingle  running  up  to  heights,  vaiying  from  a  few  fii<it 
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to  150  feet  above  the  river,  and  either  gradually  or  suddenly  suo- 
oeeded  by  the  angular  drift  of  the  neighbouring  mountainBy  and  that 
with  little  or  no  change  in  the  inclination  of  the  aoclivity. 

Mr.  Jukes,  in  attacking  the  great  seeming  objection  to  die  fluvial 
origin  of  valleys,  namely,  the  necessity  for  believing  that  a  river 
must  have  wandered  over,  and  excavated  a  large  plun  during  the 
time  that  its  action,  in  a  contiguous  area,  was  limited  to  the  wearing 
down  of  a  narrow  gorge,  endeavours  to  explain  the  disparity  by 
reference  to  the  more  easily  eroded  rocks  composing  the  area  (^  the 
plain.  In  Ireland  he  believes  that  the  Carboniferous  limestone  was 
the  easily  denuded  rock,  and  the  Old  Bed  Sandstone,  or  some  other 
silicious  formation,  the  comparatively  resisting  rock.  But^  I  think, 
in  many  districts,  this  explanation  would  not  hold  good.  In  the  case 
of  the  plain  of  Herefordshire,  and  the  narrow  gorge  of  the  Wye 
between  Ross  and  Chepstow,  it  would  require  to  be  reversed ;  for 
there  the  plain  is  Old  Ked  Sandstone,  and  the  sides  of  the  gorge  Carbo- 
niferous limestone.  Farther  up  the  Wye,  I  do  not  think  Mr.  Jukes' 
explanation  would  apply ;  though  on  this  point  I  would  wish  to 
speak  with  deference,  and  with  the  greatest  willingness  to  be  oor- 
rected. 

The  gorges  or  passes  connecting  the  vales  of  Central  Wales  look 
as  if  they  were  more  reeentiy  excavated  than  the  vales  themselves. 
They  cut  abruptly,  and  without  any  warning,  through  the  ridges  by 
which  the  voles  ore  separated.  Their  commencement  is  as  sharply 
defined  as  if  they  had  been  sliced  out  of  the  ridges,  and  I  cannot 
help  thinking  that  thoy  have  l)cen  widened,  and  their  sides  rendered 
more  precipitous,  by  the  action  of  the  sea  during  the  glacial  period 
of  sulniiergence.  At  the  same  time,  probably,  the  cliflfs  of  Abereddw 
(which,  in  many  respects,  are  perfect  fac-similes  of  cliffs  now 
washed  by  the  sea  on  the  Cardiganshire  coast),  were  formed  and  up- 
heaved in  succession.  It  is  quite  true  that  aU  this  implies  the  pre- 
vious existence  of  the  valleys  on  a  smaller  scale  ;  but  on  this  subject 
I  cannot  enter  farther  at  present  Its  elucidation  would  require  are- 
examination  of  the  nature  and  distribution  of  the  various  kinds  of 
drill  by  which  a  great  part  of  Central  Wales  is  covered  from  the 
mountain  top  to  the  lowest  depression.^ — ^I  am.  Sir,  yours  truly, 

D.  Mackintosh. 

DoLGELLT,  9M  May,  1866. 

LEPIDOSTROBUS    BROWNIL^ 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — In  the  interesting  paper  by  Mr.  Carruthers,  which  appeared 
in  the  October  number  of  your  Magazine,  I  was  glad  to  see  that  he 
distinguished  the  beautiful  specimen  of  Dr.  Robert  Brown  (who  had 
shown  it  to  mo  during  his  lifetime,)  from  \hQ  Lcpidostrohus  described 

*  Tboro  are  seTcral  very  important  points  in  Mr.  Jukes'  letter,  tLe  consideration  of 
vhich  I  must  reserve  for  a  future,  ana  more  systematic  communicution. 

'  See  ante,  p.  271.  Keport  of  the  Manchester  Geological  Society. — This  letter  wai 
accidentally  omitted  from  our  last  number. — Edit. 
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by  Dr.  Hooker  in  the  Memoirs  of  tlie  G^logical  Survey.  There  is 
evidently  a  marked  difiference  between  the  two  specimens.  Dr. 
Brown's  came  from  France,  and  he  states  that  M.  Brongniart  had  in 
his  possession  a  similar  one  from  Strasbourg.  However,  nothing 
was  known  of  the  locality  or  formation  from  which  these  specimens 
were  obtained.  I  had  little  doubt  in  my  mind  that  they  come  from 
the  Goal-measures,  but  I  had  no  evidence  to  prove  the  fact.  A  short 
time  ago  Mr.  Wilde,  of  Oldham  Edge,  allowed  me  to  slice  a  Lepidos- 
irobus  obtained  by  him  from  a  nodule  found  in  the  Upper  Foot  coal 
of  Oldham,  the  same  seam  from  which  I  have  for  a  long  time  ob- 
tained specimens,  and  I  met  with  evidence  which  established  its 
identity  with  Lepidostrohus  Brownii.  The  size  of  the  specimen,  the 
Sorm  of  the  sporangia,  and  their  arrangement  around  the  central  axis, 
as  well  as  their  contents,  a  great  numbers  of  8xx)re8,  showing  a  triple 
arrangement  of  sporules,  are  the  same  in  both.  The  central  axis  of 
the  strobilus  affords  evidence  of  similar  structure  to  that  found  in 
the  stem  of  Lepidodendron  vasculare  described  and  figured  by  me  in 
the  "  Quarterly  Journal  of  the  Geological  Society  "  for  1862,  namely, 
hexagonal  tubes  having  all  their  sides  bound  by  transverse  strise  and 
by  wanting  the  internal  radiating  cylinder  found  in  SigiUaria  vas- 
^daris.  I  am,  yours  truly, 

£dwabd  W.  Binnby. 

Manchester,  March  21,  1866. 


GONIOPHYLLUM  IN  THE  WENLOCK  SHALE. 
To  the  Editor  of  the  Geological  Magazine. 

Dear  Sir. — It  may  l)e  interesting  to  some  of  your  readers  to  know 
that  Mr.  Ij.  P.  Capewell  of  Dudley  has  found  a  very  perfect  example 
of  the  Goniophyllum  j>yra7rtiJa/e,  His.,  (and  of 
which  I  enclose  a  drawing)  in  the  Ujjper  Wen- 
lock  Shale  of  Dudley.  Jt  appears  to  be  the  first 
example  of  this  interesting  fossil  hitlierto  dis- 
covered in  our  British  Silurian  rocks,  and  is  at- 
tached to  a  specimen  of  Hdiolxthes.  It  agrees  qoniopbtllum 
well  with  a  young  Swedish  example  of  Gonio-  pyramidale,  his. 
phyllum  pyramidale,  described  and  figured  by  Herr  uppKawK.fix)CK  shale, 
Lindstrom    (pi.    xxx.,    fig.    4)    in    his    excellent  DviiLsr. 

memoir  on  '*  Zoantliaria  Riigosa.''  Having  submitted  a  carefully 
made  drawing  of  our  Englisli  specimen  to  Herr  Lindstrom,  he  has 
entirely  concurred  with  the  identification  hero  given. 

I  am.  Dear  Sir,  yours  faithfully, 

Tuos.  Davidson. 


REMAINS  OF  PREHISTORIC  MAN  IN  CENTRAL  INDIA. 
To  the  Editor  of  the  Geological  Magazine. 

Sir, — I  intended  to  have  sent  you  a  notice  of  my  having  found,  on 
the    bank  of  the   Godavery  river,    south  of  Arungabad,  trafife«»  <i^ 
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worked  flint  or  agate  implements.  Some  unoertainty  ezuted  at  lint 
as  I  bad  but  one  specimen.  Its  transmission  to  Calcutta  for  identifi- 
cation, and  other  things  occurring  during  my  subsequent  wanderingi, 
prevented  my  writing  until  reminded  by  an  allusion  to  the  oirenm- 
stance  in  your  Magazine  for  February'  (p.  93). 

After  a  long  march  in  November  last  across  the  steppes  of  die  Deocaa 
I  accompanied  my  colleague,  W.  T.  Blanfbrd,  Esq.,  to  the  Godaveiy, 
in  the  vicinity  of  Pyton  (or  Paitan),  to  search  for  further  evidence 
regarding  bones  of  Elephaa  found  there  several  years  ago  by  (then) 
Major  Twemlow.  In  this  we  were  not  very  fortunate ;  but  searching 
the  river  bed,  and  its  high  alluvial  banks,  resulted  in  the  disooverj 
of  several  portions  of  smaller  fossil  bones  and  teeth,  both  of  Oar- 
nivores  and  Ruminants,  thus  proving  the  similarity  between  the 
Godavcry  alluviiun  and  that  of  the  Nerbudda  and  Taptee  rivers. 

While  searching  in  ^e  right  bonk  of  the  river,  just  below  the 
houses  of  Moongie  village,  where  the  alluvial  cliff  has  a  height  of 
fifty  feet  or  so,  I  came  upon  a  stratum  of  uncompacted  subcalcareous 
conglomerate,  gravelly,  and  containing  numerous  shells  of  similar 
species  to  those  now  inhabiting  the  river,  in  other  respects  quite 
similar  to  the  recent  conglomerate  so  frequent  in  the  alluvium  of 
Indian  rivers.  Imbedded  in  this  I  found  the  specimen  referred  to, 
one  of  the  fragments  or  flakes  struck  from  a  flint  or  agate  implement 
or  core,  a  few  inches  in  length,  slightly  curved,  and  somewhat  of  a 
knifc-likc  form.  I  searched  in  its  neighbourhood  in  vain  for  other 
specimens,  and  kept  a  sharp  look  out  for  more  on  my  way  up  the 
river,  but  could  find  nothing  at  all  satisfactory  amonpjst  tlie  numer- 
ous agates  and  ^le  blood-stones  M'hich  crowd  the  onlinary  trappcan 
debris  of  the  riv(ir. 

Tlie  place  in  whi(;h  the  flake  was  found  is  about  twenty  feet  above 
the  base  of  the  alluvial  clift*,  and  it  is,  perhaps,  likely  that  an  exten- 
sive search,  aided  by  excavation,  might  bring  to  light  others,  or  the 
iniplemcnts  tliemselves. 

The  portion  of  the  river  examined  did  not  exceed  in  length  from 
fifteen  to  twenty  miles,  so  that  an  ample  field  yet  remains  to  be 
explored.  Truly  yours,  S.  IV  AVynne, 

Geological  Survey  of  India. 

Camp  Jungles  of  Central  India, 
March  20,  1866. 


New  Mixerals. — In  the  "Comptos  Rendus"  for  March  10th,  M. 
Pisani  describes  a  Comisli  mineral  to  which  ho  gives  the  name 
Chenevixite.  It  is  an  arscniatc  of  copper  and  iron,  the  iron  Ixang  in 
the  state  of  ferric  oxide.  M.  Pisani  gives  it  hardness  as  4'5,  and  its 
density  as  3*93.  Tho  colour  is  a  blackiBh  green,  and  the  fracture 
conclioidal. 

1  Mr.  Wynne's  name,  we  regret  to  observe,  was  mis-printed  as  Bynnc  in  the 
Febnmr)'  number  at  page  94. — Edit. 
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According  to  onr  analyses  of  this  substance  it  would  appear  to  be 
a  variable  mixture  of  several  minerals.  M.  Fisani  himself  finds 
ten  per  cent,  of  intruding  silica  in  it. 

Adamite,  a  new  and  interesting  hydrated  arseniate  of  zinc  is  also 
described  in  the  "  Gomptes  Rendus  "  for  March  19th.  M.  Friedet's 
analyses  of  this  species  points  to  the  formula — 

Zn,  As,  Zn  H. 
In  the  new  notation,  with  the  higher  atomic  weights  adopted  by 
Cannizzaro,  this  expression  may  be  given — 

3ZnO,  AsjOs,  ZnHjO,. 
Adamite  is  similar  in  crystalline  form  and  in  constitution  to  olivenite. 
It  occurs  with  native  silver,  limonite  and  calcite  at  Chanarcillo,  Chili. 
The  crystallography  of  adamite  has  been  worked  out  by  M.  Des 
Cloiseaux.  Knop  has  described  under  the  name  of  Paclinolitef  a 
mineral  occming  in  Greenland  with  cryolite,  and  presenting  a 
weathered  aspect.  It  differs  from  cryolite  chiefly  by  containing 
calcium. — A.  H.  C. 


Febbous  Chloride  in  a  Mineral  Water. — In  one  of  the  saline 
waters  of  Harrogate,  known  as  the  "Cheltenham  saline  chalybeate," 
Dr.  Hofinann,  twelve  years  ago,  ascertained  the  presence  of  4-63 
grains  of  ferrous  carbonate  (proto-carbonate  of  iron)  per  imperial 
gallon.  Dr.  Muspratt,  of  Liverpool,  has  recently  examined  the  water 
derived  from  the  same  spring,  and  he  now  finds  it  to  contain  10.84 
grains  of  ferrous  carbonate  per  gallon,  and,  in  addition  to  this  iron 
compound,  lie  lias  detected  ferrous  chloride  to  the  amount  of  16 
grains  per  gallon.  The  salts  contained  in  the  water  seem  to  be 
almost  entirely  chlorides ;  in  the  gallon  there  are  454  grains  of 
various  chlorides,  including  7*72  grains  of  chloride  of  barium,  a  salt 
of  which  traces  only  occur  in  other  strong  saline  springs. — A.n.C. 

C03IPARATIVE    ANALYSES  OF    THE    MEDITERRANEAN,    KeD    SeA,    AND 

Dead  Sea,  by  MM.  Kobinet  and  Lefort. — The  results  give  the  per- 
centage composition  of  the  solid  residue  obt'iined  by  evaporation  : — 


McditerRmeon. 

Red  Spa. 

Dead  Sea. 

Chlorine    . 

.     52.92     .     . 

.     50.83 

.     .     65.78 

Broiriine     .     . 

.       1.14     .     . 

1.11 

.     .       1.25 

So<lium       .     . 

.     31.15     .     . 

.     30-92 

.     .     11.22 

Potassium 

.       7.00     .     . 

3.33 

.     .       3.71 

Calcium      .     . 

.       1.18     .     . 

.       1.16 

.     .       5.67 

Magnesium 

.       3A>2     .     . 

.       3.54 

.     .     12.59 

Sulphuric  Acid 

.       6.42     .     . 

6.35 

.     .       1.05 

C 

^'hemtcal  News, 

May  11,  1866. 

Recent  Earthquakes. — 1.  The  first  shock  of  an  earthquake  at 
Chittagong,  Bengal,  wjih  felt  on  December  15tli,  1865,  at  6.50  p.m., 
and  between  that  time  and  2  a.m.  on  the  20th  of  the  same  month, 
twelve  distinct  shocks  were  felt,  of  various  degrees  of  intensity.  In 
Thannah  Itoajan  the  earth's  surface  cracked  in  several  ^lacfta  ^vsA 
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poured  forth  jets  of  water  and  a  fine  dark  grey-ooloured  san^H 
No  sand  has  ever  been  found  in  the  deepest  excavationa,  eithezr: 
at  that  spot  or  within  many  miles;  so  tiiat  it  must  have  beerrs 
forced  up  from  a  great  depth.  The  heaps  of  sand  thrown  ou:'. 
varied  from  the  size  of  a  molehill  up  to  twelve  feet  in  diameter^ 
and  three  feet  deep.  At  the  cessation  of  the  shocks  the  large  sand — 
heap  was  still  wet  and  the  ground  showed  signs  of  having  beeii^ 

recently  flooded.       The  water  rose  some  inches  from  the  ground 

and  80  far  as  could  be  ascertained,  it  was  cold.      It  appears  thaai 
there  are  in  the  neighbourhood  several  "  burning  wells,"  which  ar^ 
supposed  to  be  connected  with  volcanic  agency,  but  none  of  them  ex — 
hibited  any  change  during  the  earthquake. — 2.     On  March  9th,  at  ^ 
a.m.,  an  earthquake  was  felt  at  Christiania,  in  many  places  in  Nor^ 
way,  along  the  west  coast  at  Verblungiis  and  Drontheim,  and  the 
tower  of  Frauenkirche  rocked  so  violently  that  the  bells  b(^an  to 
ring. — 3.     Tlie  earthquake  felt  in  Norway  on  March  9th  appears  to 
have  extended  as  far  as  the  Shetland  Isles.     The  keeper  of  the  light- 
house on  the  Flugga  rock,  which  is  situated  about  a  mile  and  a  half 
north  of  Unst,  reix)rt8  that  at  1.20  a.m.  on  the  same  day,  the  tower 
began  to  shake  terribly,  and  continued  doing  so  for  thirty  seconds. 
There  was  no  wind  or  sea  to  cause  the  vibration,  and  it  must,  there- 
fore, be  attributed  to  the  shock  of  an  earthquake.     If  the  shocks 
felt  at  the  Shetlands  and  Norway  are  in  any  way  connected,  they 
must  have  proceeded  in  a  north-easterly  direction  from  the  former  to 
the  latter   place,    occu]mng  a  period  of  forty  minutes — ^the  wave 
having  a  velocity  of  about  seven  or  eight  miles  per  minute. — Betider. 

Coal  in  China. — Extensive  mines  of  coal  exist  in  the  mountains 
to  the  north-west  of  Tekin.  Thi*ee  varieties  of  coal  are  obtained, 
called  dry,  smoke,  and  white  coal  respectively.  Tlie  dry  coal  is  a 
sort  of  coke,  and  is  admirably  adapted  for  all  household  purposes. 
The  smoke  and  white  coal  are  well  suited  for  and  employed  by 
steamers. — Joum.  Soc,  Arts. 

Geological  Map  of  the  Coal  District  of  Westphalia  and 
THE  Khine  Provinces. — lliis  Maj)  is  about  to  be  published  by  the 
Directors  of  the  Westphalian  ISlino  Association.  In  the  prospectiLS 
it  is  stated  that  the  annual  yield  of  the  district  equals  about  one- 
eighth  of  the  total  annual  product  of  Great  Britain,  an<l  that  West- 
phalian Coals  are  superseding  those  imported  by  Germany  from 
England  and  Scotland. 

OkNITHICHNITES    in    THE    LlASSIC    (?)     FORMATION    OF     KaNSAS. — 

Mr.  13.  F.  Mudge,  late  State  Geologist,  has  rec(^ntly  discovered  foot- 
prints of  birds  in  sandstone  of  Liassic  (or  later")  age,  on  the  banks  of 
the  liopubliean  Eiv(?r,  Kansas.  The  tracks  are  re  terrible  to  two 
species  of  birds,  but  no  names  are  given  to  them.  Is'o  other  tracks, 
no  fossils,  no  imprints  of  rain-drops,  nor  any  other  peculiarities 
conunon  to  the  Connecticut  deposits  were  found  associated  with 
t}w8c  tracks, — Amer,  Joum,  Scieitce^  March,  186G. 
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AoADKHT  OF  SoisNOEs,  ApBiL  23. — M.  BeiHielot  presented  a  note 
**  On  the  Origin  of  Carbides  and  Combustible  Minerals."  Starting 
with  the  hypothesis  of  M.  Daubree,  that  free  alkaline  metals  may 
possibly  exist  in  the  interior  of  our  globe,  M.  Berthelot  supposes 
that  carbonic  acid,  everywhere  infiltrated  in  the  crust  of  the  earth, 
may  come  in  contact  with  the  alkaline  metals,  and  give  rise  to  the 
formation  of  acetylides.  The  alkaline  acetylides  acted  on  by  steam, 
would  give  free  acetylene.  But  acetylene  cannot  continue  to  exist 
nnder  the  conditions  supposed,  and  in  its  place  we  obtain  the  pro- 
ducts of  its  condensation, — ^bitumens,  tars,  petroleum,  etc.  Thus, 
the  author  conceives  a  purely  mineral  origin  for  these  natural 
carbides. — ChemiccU  NewSy  5th  May. 

Oil  Well  in  Eussia. — A  very  rich  oil-well  has  just  been  dis- 
covered in  the  district  of  Natuchaitz,  on  the  shore  of  the  Cas^^ian  Sea. 
After  boring  a  depth  of  120  feet  in  solid  rock,  a  stream  of  oil  made 
its  appearance,  and  flowed  for  twenty  minutes.  This  was  followed 
by  a  deafening  noise,  accompanied,  it  is  stated,  by  a  slight  earthquake, 
after  which,  a  jet  of  clear  water,  very  saline,  burst  forth  with  great 
violence,  and  continued  running  for  nearly  half  an  hour.  Since  then 
from  1500  to  2000  pailfuls  of  oil  have  been  drawn  out. — Colliery 
Ouardian,  April  7,  1866. 

Siberian  Mammoth. — Another  specimen  of  the  Elephds  primigenius 
has  been  discovered  in  tlic  bay  of  Tazooskaia,  in  the  government  of 
Tomsk.  Tlie  flosli,  skin,  and  hair  are  said  to  J>o  in  a  perfect  sbite  of 
preservation.  A  commission  lias  boon  named  by  the  Academy  of 
St.  Petersburg  for  the  purpose  of  t'lking  measures  to  disinter  the 
monster  and  romove  it  to  St,  P(;torsburg.  It  was  (lisa)voRHl  acci- 
dentally. A  native  in  search  of  some  domestic  animals  wliieli  had 
strayed,  perceived  a  groat  lioni  sticking  up  in  the  midst  of  a  marsh}' 
moor.  In  his  ondoavours  to  romove  it,  he  broke  the  horn  and  per- 
ceived a  i)iece  of  skin  from  tlie  lioad,  which  was  covcrc^d  with  reddish 
hair  neiirly  three  inches  in  longtii. — Public  Opinion. 

Does  the  Earth  Increase  in  Size  ? — M.  Dufimr,  speculating  on 
the  cause  of  the  secular  acceleration  of  the  moon,  calculates  that,  to 
account  for  it,  the  mass  of  tlio  earth  must  bo  increased  in  a  hundred 
years  by  iM.io,).4.M)th  of  its  woii;lit.  Tlie  iiicrcasi^  must  hi)  occJisioned 
by  the  accession  of  iiKitoorit;  dust,  about  two  cubic  metres  of  which 
must  fall  on  every  luH^taro  of  the  earth's  surface  annually,  lliis 
apj»ears  enormous,  but  it  is  still  more  astonishing  to  njad  that  this 
meteoric  dust  lies  in  parts  of  England  a  foot  deep.  It  is  derived 
from  the  millions  of  shooting  stars  which  arc  bunit  to  dust  everyday 
in  the  earth's  atmosphere. — Chemical  News,  IVEay  4,  18GG. 

The  Three  Prehistoric  Periods  of  the  Stone- age.  —  Subject 
to  many  excoptiniis,  the  prehistoric  implements  may  be  grouped  into 
three  great  <li visions — namely,  those  of  the  Surface,  the  Cave,  and 
the  Drift.  In  the  most  recent  of  those,  the  Surface-period,  where  the 
implements  are  most  commonly  found  in  association  with  the  battle- 
field or  the  sepulchre,  tlie  work  of  assigning  the  relative  a^o  l\ft\j» 
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chiefly  with  the  archseologifit,  and  this  is  to  be  determined  by  tfaeiz-* 
types,  the  presence  of  other  industrial  products,  or  the  cironmstanoo^ 
under  which  they  are  found,  though  occasionally  the   associatoA 
animal-rcinains  give  some  clue  to  their  antiquity.     In  the  next  mor» 
ancient,  or  Cave-period,  an  age  prior  to  the  construction  of  habi- 
tations for  the  li^ing,  or  of  receptacles  for  the  dead,  and  in  Trbich. 
the  traces  of  other  and  more  advanced  industries  are  but  rare,  the 
task  of  indicating  their  antiquity  falls  mainly  on  the  palaeontologist, 
and  the  fauna  (sometimes  of  animals  extinct  locally  prior  to  either 
history  or  tradition,  but  whoso  remains  are  found  in  indubitable  as- 
sociation with  those  works  of  man)  is  his  only  certain  guide — ^the 
more  so,  as  sometimes  the  types  of  the  implements  found  on  the 
same  spot  take  a  wide  range,  from  those  until  lately  supposed  pe- 
culiar to  the  Drift,  and  down  to  those  hitherto  assigned  to  Uie  earlier 
part  of  the  Surface-period.     In  the  earliest  period,  that  of  the  Drift, 
the  archaeologist  finds  not  the  slightest  trace  of  other  human  industry 
to  guide  him ;  and  the  work  of  the  palneontologist  is  less  determi- 
nate ;  it  rests  with  the  geologist,  by  indicating  the  clianges  which 
have  occurred  in  the  very  land  itself,  to  shadow  out  the  period  in 
the  dim  distance  of  that  far  antiquity  when  these  implements,  the 
undoubted  work  of  human  hands,  were  used  and  left  tiiiere  by  pri- 
meval man. — Beliquia  Aquitanica,  Part  11. 


Db.  Nils  Norden8ki5ld. — Wo  have  to  record  the  death  of  this 
eminent  mineralogist  and  geologist  atl^Vugard,  near  llelsingfors, 
Finland,  on  the  21st  February,  in  his  73ril  year.  Dr.  Nordenskiold 
was  a  ])upil  of  Berzelius,  and  from  an  early  age  devoted  himself  to 
the  study  of  mineralogy.  After  having  nimhi  several  scientific  visits 
to  foreign  eountri(^y,  he  was,  in  1824,  appointed  by  the  Emperor  of 
Russia  chief  director  of  the  mines  of  Finland,  in  which  office  he 
continued  until  ISoo.  In  recognition  of  his  scientific  merits,  he  was 
elected  a  f(>llow  of  several  foreign  socit^ties,  amongst  others  the 
Geological  and  Geogi*apliical  Societies  of  London.  One  of  his  last 
and  most  important  labours  is  a  map  of  Finland,  showing  the 
direction  of  the  flutes  and  grooves  made  by  the  ice  on  the  surface  of 
the  rocks.  It  is  accompanied  by  a  memoir  '•  Beitrag  zur  Kentniss 
der  iScliranunen  in  Finland,"  Ilelsingfors,  18G3.  (See  Sir  Roderick  I. 
Murcliison's  Anniversary  Address  to  the  Geographical  S(.>ciety,  18C4, 
p.  230).  His  labours  as  a  mineralogist  in  Finland  are  noticed  in  a 
paper  "  On  the  Kocks  and  Minerals  of  Finland,"  by  the  late  Mr.  G. 
E.  Roberts,  F.O.S.  (see  Geological  Magazine,  Vol.  II.,  p.  534). 
One  of  his  surviving  sons  is  Professor  Adolf  Nordenskiold  of  Stock- 
holm, the  ardent  explorer  of  Spitzbcrgen  and  its  geology. — G.L. 

Dk.  0.  T.  Gaudin,  of  Lausanne. — Intelligence  of  the  death  of 
this  eminc^nt  Swiss  g<»ologist  has  just  reached  us.  He  was  well- 
known  as  the  author  of  many  original  papers,  principally  relating  to 
the  foj-sil  jdants  of  Italy.  In  18G'3  he  was  elected  a  foreign  cor- 
rebjxjndvut  of  the  Geological  Society  of  London. 
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I. — On  an  Ancient  Coast-line  in  Nobth  Wales. 

By  Miss  Etton. 

rEi  Coast-line  which  I  am  about  to  describe  extends  from  the 
Vale  of   Clwyd,   in    Flintshire,   to    the    Great   Qrme's-head^ 
Uonntain  at  the  northern  end  of  the  Menai  Straits. 

The  Vale  of  Clwyd  is  an  ancient  bay  or  estuary  some  five  or  six 
miles  in  width  at  the  mouth,  and  narrowing  gradually  as  it  winds 
inland.  The  hills  on  either  side  of  the  valley  are  low  and  rounded 
at  the  summit,  showing  that  they  were  once  totally  submerged. 
Immediately  above  the  present  beach  is  a  tract  of  reclaimed  land, 
composed  of  sea-sand,  lightly  coated  in  some  parts  with  vegetable 
earth,  and  containing  nearly  perfect  remains  of  many  recent  shells. 
On  the  neck  of  land  which  connects  the  Great  Orme*s-head  with  the 
mainland  of  Carnarvonshire,  I  picked  up  tolerably  perfect  specimens 
of  Mytilus  eduliSf  Cardium  eduUy  VenuSf  and  PateUa  vvlgata,  curiously 
intermingled  with  the  land  shells  Clausilia  and  Bulimm, 

Underlying  the  sand  is  a  bed  of  Boulder-clay  of  uncertain  depth, 
thickly  charged  with  small,  round,  scratched  pebbles.  This,  so  far 
as  I  am  aware,  contains  no  organic  remains.  It  is,  in  many  parts, 
closely  perforated  by  Fholadce.  On  the  Conway  side  of  the  neck 
of  land  before  alluded  to,  some  good  sections  are  exposed.  I  here 
insert  one. 

Ft.      In. 

Vegetable  earth,       1       0 

t^ea-sanci, ...     .«•     ...      ...      ...      ...      ...     •••     u       ^ 

Dark  vegetable  earth,     3       0 

oanci,         ,      ^  to  o       \j 

Boulder-clay,  charged  with  pebbles,  about    ...   10       0 

Thus,  after  each  bod  of  soil  hiid  been  formed  by  the  growth  and 
decay  of  vegetable  matter,  it  was  covered  by  sand  which  drifted  over 
it  from  the  beach.  I  may  mention  that  the  isthmus,  situated  as  it  is 
between  the  two  bays  of  Llandudno  and  Conway,  is  peculiarly 
exposed  to  the  influence  of  high  winds. 
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Rising  above  the  level  of  the  Boulder-day,  and  of  the  saperfioial 
deposits  which  cover  it,  is  a  wall  of  Carboniferous  Limestone,  con- 
tinuing from  the  Yale  of  Clwyd,  round  the  western  circle  of  LlandriUo 
bay,  until  it  terminates  in  the  Little  Orme's-head  Mountain,  which 
separates  the  bays  of  Llandrillo  and  Llandudno.  It  is  broken  by 
many  a  gorge  or  rooky  valley,  evidently  scooped  out  by  the  foxmer 
action  of  the  waves.  Such  is  tiie  Yale  of  Llandulas,  which  is  xnerdy 
that  of  Clwyd  on  a  smaller  scale,  and  such  the  rooky  dells  alxm 
Abergele  and  Colwyn,  They  are  at  present  occupied  by  smaD 
mountain  streamlets,  quite  insufficient  to  have  worn  such  vidleys  in. 
the  Mountain  Limestone-— one  of  the  hardest  of  stratified  Todk& 
They  were,  more  probably,  originally  commenced  by  the  action  of 
water  from  the  land,  and  then  the  waves,  rushing  in  at  the  entranoe 
thus  provided  for  them,  scooped  out  and  enlarged  the  former  oihannel 
imtil  it  became  an  inland  fiord,  winding  for  several  miles  into  the 
country.  The  sea,  true  to  its  law  of  always  working  on  the  weakest 
part,  turned  aside  from  the  more  poweiful  obstructions  to  seek  a 
place  which  offered  less  resistance  to  its  force,  thus  forming  nomexons 
sinuosities. 

At  the  entranoe  to  the  Yale  of  Llandulas,  there  are  several  oaves, 
the  largest  of  which  (called  the  Giant's  Cave)  would  seem  to  have 
been  the  course  of  an  underground  streamlet,  meeting  the  sea  in  ike 
manner  above  described,  and  forming,  what  is,  in  fact,  a  minute 
subterranean  fiord.  The  extent  of  this  cave  is  unknown.  It  ii 
entered  by  a  lofty  Norman  arch,  supported  by  rounded  buttresses, 
which,  peeping  out  from  amid  the  foliage,  and  overgrown  with  ivy, 
almost  give  the  idea  of  the  entrance  to  some  ruined  fortress. 

And  now,  passing  over  the  headlands  of  Penmaen  rhos,  and  the 
Little  Orme*s-head,  wo  arrive  at  the  larger  mountain  of  that  name. 
This  is  a  huge  outlier  of  Carboniferous  Limestone  760  feet  in  height, 
nearly  six  miles  in  circumference,  and  three  in  diameter.  The  base 
of  the  mountain  is  literally  honey-coml>ed  with  caves,  enormous 
limestone  boulders  strew  the  shore,  and  nimiorous  landslips  occur  on 
the  sides  of  the  mountain.  A  finer  field  for  the  student  of  physical 
geolojry  I  can  scarcely  imagine. 

Between  200  and  300  feet  above  the  present  sea-level,  occurs  the 
old  coast  line,  which  has  been  noticed  by  the  Rev.  W.  S.  Symonds, 
F.G.S.,  in  a  paper  published  in  the  "Llandudno  Guide,"  but  without 
specifying  particulars.  This  is  well  marked  throughout  the  cir- 
(Himference  of  the  moimtain  by  the  continuous  line  of  rounded  pro- 
jections and  recesses  scooped  out  by  the  sea.  The  line  is  unbroken, 
save  by  an  occasional  landslip,  or  in  one  or  two  places  where  the 
hand  of  man  has  been  at  work  ;  but  on  the  south-westeni  side,  at  the 
same  level,  there  is  a  range  of  caverns,  small  in  size,  but  clearly 
produced  by  the  same  agencies  as  those  now  at  work  on  the  cliffs 
beneath.  At  tlio  time  I  visited  these  Ciives,  they  were  only  accessible 
by  a  steep  and  somewhat  dangerous  scrnmblc  from  the  shore  below, 
being  situated  in  the  most  remote  part  of  the  moimtain,  where  the 
foot  of  man  rarely  treads ;  but  I  was  amply  rewarded  by  finding  « 
bed  of  loose  shingle,  exactly  resembling  that  which  forms  the  present 
beach. 
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At  dboat  the  same  level  as  these  caTems,  bat  nearer  to  the  town 
of  TJandudno,  we  find  several  large  masses  of  rock,  known  as  rocking 
stones,  or  cromlechs,  but  which  may  have  been  formed  by  the  waves 
waidiing  away  the  softer  portions  of  the  stone,  and  leaving  only  those 
parts' which  were  hard  enough  to  resist  their  violence ;  in  the  same 
manner  as  that  by  which  Mr.  Mackintosh  describes  the  Brimham 
rocks  to  have  been  formed.^ 

A  mooh  larger  cromlech  may  be  seen  in  the  grounds  of  the 
Maiqnis  of  Anglesea,  at  Plas  Newyd,  on  the  Menai  Straits. 

NoTX. — ^During  the  last  few  centuries,  the  ocean  seems  to  have 
regained  some  of  its  lost  domLnions.  At  the  base  of  the  Great  Orme's- 
head,  on  the  Conway  shore,  being  that  least  exposed  to  storms,  a 
bed  has  been  formed  of  angular  fragments  of  Mill-stone  Grit  and 
earth.  Similar  beds  are  found  in  several  parts  of  the  mountain. 
This  bed,  which  was  probably  then  of  considerable  extent,  was  chosen 
by  the  ancient  Bishops  of  Bangor  as  the  site  of  a  palace  (Gh)garth). 
It  has,  however,  bee^  gradually  undermined  and  carried  away  by 
the  waves,  until  the  ruins  of  G^garth  are  now  situated  upon  the  edge 
of  a  precipitous  bank,  washed  by  the  sea,  and  in  a  short  time  will  be 
themselves  carried  away.  In  like  manner*  what  was  the  old  town  of 
Pensam,  in  Denbighshire,  is  now  reduced  to  a  few  fragments  of  stone 
wall,  which  are  daily  overflowed  by  the  tide. 


n. — On  Traces  of  Glagiebs  in  the  English  Lakes. 
By  Rev.  T.  G.  Bonnbt,  M.A.,  F.G.S. 

ALTHOUGH  tho  causes  of  the  configuration  of  the  Lake  district 
have  been  discussed  by  Mr.  Mackintosh  in  some  interesting 
communications  to  this  Magazine,  and  the  distribution  of  tho  granite 
blocks  from  Wastdale  Crag  formed  the  subject  of  an  able  paper  read 
by  Professor  Phillips  to  the  British  Association  at  Birmingham, 
1865,  the  glaciation  of  this  region  seems  scarcely  to  have  attracted 
the  attention  wliich  it  deserves.  In  the  hopes,  then,  that  some  one 
may  be  induced  to  do  for  Cuml)erland  and  Westmoreland  what 
Professor  Ramsay  has  done  for  North  Walos,  I  venture  the  follow- 
ing remarks;  although,  owing  to  want  of  time  and  other  causes, 
they  are  far  less  complete  than  I  could  wish  tlicm  to  be. 

To  commence  with  Windermere ;  two  valleys  imite  near  the  head 
of  this  lake;  the  one,  that  in  which  lie  Grassmere  and  Rydal 
Water ;  the  other,  that  which  is  drained  by  the  river  Brathay,  and 
is  also  bifurcated.  The  extremity  of  the  mass  which  divides  these 
two  valleys  is  called  Louglirigg  i'ell.  Tlie  general  contour  of  this 
hill  and  most  of  the  others  near  Ambleside  and  in  the  neighbourhood 
of  Hydal  Water  is  very  suggestive  of  glacial  action,  but  I  sought 
for  some  time  without  finding  any  satisfactoiy  proofs.  At  last, 
however,  I  fell  in  with  a  most  unmistakeable  boss  of  ice- worn  rock, 

1  Geological  Magazine,  1S65,  Vol.  II.  p.  154. 
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on  the  north  side  of  St  Mary's  Churchyard,  Ambleside.  On  follow- 
ing up  the  right-hand  branch  of  the  Brathay  Valley  (Great  Lang- 
dale),  I  found,  near  Chapel  Stile,  a  mass  of  debris  which  very 
probably  is  part  of  an  ancient  moraine.  Near  the  same  village 
are  a  considerable  number  of  well-defined  roches  moutonnees. 
Throughout  all  parts  of  the  district  at  the  head  of  'Wlndennexe, 
which  I  examined,  there  appeared  to  be  a  remarkable  scarcitf  of 
both  moraines  and  x)erched  blocks.  It  is  possible,  indeed,  that  these 
may  have  been  swept  away  by  subsequent  denudation,  but  the  very 
perfect  state  of  the  above-mentioned  roches  moutonnees  seems  to 
render  this  improbable.  I  am,  therefore,  inclined  to  think  that  the 
nature  of  the  rock  in  the  neighbourhood  must  have  rendered  them 
always  unfroquent ;  it  being  a  splintering  slate,  which  rarely  fonns 
cliffs  of  any  height,  or  large  masses  of  screes.  To  the  same  caose 
may  be  attributed  the  efifacing  of  the  glacial  marks  on  the  hillsides. 
The  contour,  however,  of  Louglirigg  Fell  leads  me  to  think  that  it 
must  have  once  been  almost  covered  by  glaciers.  During  a  short 
excursion  to  Patterdale,  I  observed  rounded  rocks  at  the  head  of  it 
and  Ulleswater. 

The  road  from  Ambleside  to  Keswick,  as  is  well  known,  passes 
through  the  gap  of  Dimmail  Kaise,  and  descends  by  the  right  bank  of 
Thirlmere.  On  the  left  bank  of  the  stream,  opposite  to  the  little 
inn  at  Wythbum,  a  very  fine  rounded  rock  can  be  seen  from 
the  high  road.  On  each  side  of  Thirlmere  traces  of  ice-actioii 
arc  very  distinct,  especially  on  the  right  bank ;  first  on  the  right 
hand,  and  then  on  the  left  of  the  road.  The  green  slates  and 
})orphyries  of  Borrowdale  and  the  head  of  Derwent  Water,  have 
retained  the  marks  of  nature's  ice-chisel  better  than  those  described 
in  the  preceding  paragraph. 

Following  the  right  bank  of  Derwent  Water  we  come  to  the 
Lodore  Fall,  where  a  stream  which  drains  an  upland  glen  some  three 
miles  long  descends  to  the  lake.  This  glen  appears  to  have  been  once 
occupied  by  a  glacier,  jKirhaps  to  a  height  of  300  feet  above  the  pre- 
sent bed.  Tlie  main  outlet  of  the  ice  was  not  by  the  chasm  of  the 
Lodore  Fall,  ])ut  by  an  opening  which  leads  down  to  the  main 
valley  some  distance  liiglier  up.  This  is  shown  by  tho  extensive 
tracts  of  ice-woni  rocks  in  tlie  opening,  and  by  some  perched 
blocks  high  on  its  left  bank. 

At  the  little  hamlet  of  Grange  there  is  a  magnificent  smoothed 
rock,  just  on  tho  left  bank  of  the  stream.  Above  this  a  rocky  barrier 
extends  nearly  across  the  valley ;  over  it  the  glaciers  which  have 
descended  from  the  Stake  and  Styhead  Passes  have  forced  their 
way,  rounding  and  scoring  its  crags  in  their  passage,  and  leaving 
tlioir  traces  high  up  on  the  hills  on  either  side.  Beyond  thi« 
barrier  the  valley  opens  out  into  a  level  plain,  which  I  have  little 
doubt  was  once,  after  the  retreat  of  the  glacier,  occupied  by  a  lake. 
After  crossuig  the  ridge  of  Borrowdale  Haws  similar  traces  of  ice- 
action  may  be  seen  near  Buttormere. 

Returning  to  Grange  in  Borrowdale,  and  taking  the  road  on  the 
loh  bank   of  Derwent  Water,  one  meets  with  constant  traces  oi 
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the  glacier,  extending,  I  think,  not  less  than  400  or  500  feet 
up  the  hill-sides.  Near  a  farm-house,  about  half  a  mile  from 
Orange,  are  some  scratched  and  rounded  blocks,  with  several  blocs 
perchSt.  On  one  of  the  former,  a  smoothed  boss  of  slate,  by  the 
road  side,  the  glacial  stria  may  be  seen  arranged  in  parallel  flutings 
pointing  down  the  valley.  These  are  crossed  at  an  angle  of  about 
45^  by  the  cleavage  planes,  and  the  whole  mass  is  traversed  by  two 
systems  of  joints,  which  intersect  one  another  at  about  the  same 
angle. 

The  soft  slate  of  Skiddaw  is  unfavourable  to  preserving  marks  of 
glacial  action,  and,  besides  this,  its  southern  face  is  too  steep  to 
have  allowed  of  any  groat  accumulation  of  snow.  The  ice-stream 
from  the  Derwent  VaUey  would  probably  sweep  under  its  cliffs, 
then  no  doubt  streaked  with  couloirs  of  snow,  towards  Bassen- 
thwaite.  The  glacier,  indeed,  may  possibly  have  divided,  and  an 
offshoot  have  extended  some  distance  up  the  Greta,  where  it  may 
lunre  met  the  ice-stream  from  the  vale  of  St  John.  Near  to 
Threlkeld  station  I  saw,  when  leaving  the  district,  a  number  of  large 
blocks  scattered  over  the  slopes  adjoining  the  railway,  which,  I 
think,  could  only  have  been  deposited  by  means  of  ice.  They  may, 
perhaps,  denote  the  position  of  the  terminal  moraine  of  the  glacier 
which,  after  passing  over  Thirlmere,  descended  the  vale  of  St.  John. 

Tliese  are  all  the  notes  which  I  was  able  to  gather  during  my 
stay  in  the  Lakes,  but  I  have  little  doubt  that  a  more  careful  ex- 
amination would  make  it  possible  to  map  out  approximately  the 
glaciers  which  once  filled  the  greater  part  of  many  valleys  in 
the  mountain  districts  of  Cumberland  and  Westmoreland. 


HL — ^The  Terracbs  of  the  Chalk  Downs. 
By  G.  Poulbtt  Scrope,  Esq.,  M.P.,  F.R.S.,  F.G.S.,  etc. 

MR.  MACKINTOSH  (Vol.  HL,  p.  69,  and  p.  155,  of  the  Gkol. 
Mag.)  adduces  the  preservation  of  numerous  terraces  on  the 
hill-sides  in  the  Cretaceous  districts  of  *  Wilts,  and  Dorset,'  as  "  evi- 
dence of  limited  subaerial  denudation  since  those  terraces  were 
formed,"  for  that  they  are  "  raised  sea-beaches,"  he  says,  admits  of 
no  doubt 

I  venture  to  say  that  a  more  preposterous  idea  has  seldom  been 
started  for  the  confusion  of  geologists. 

Being  a  WUtshireman  I  am  well  acquainted  with  these  terraces, 
which  are  not  confined  to  the  Chalk-hills,  but  are  found  also  among 
the  Oolitic  Cotswolds,  and  many  other  formations,  where  the  hill- 
slopes  and  the  nature  of  the  subsoil  are  favorable  to  their  formation. 
And  I  have  no  hesitation  in  declaring  them  without  exception  of 
artificial  origin,  worn  by  the  plough,  at  a  time  when  these  slopes 
were,  if  they  are  not  still,  under  arable  cultivation. 

I  had  supposed  this  to  be  the  generally  received  opinion,  and,  as 
such,  hardly  worth  sustaining  by  argument,  until  iVjia  ^c^Xxvaa  q>S. 
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their  being  sea- worn  cliffs,  or  raised  beaches,  dating  from  a  time, 
therefore,  when  the  vales  and  hills  of  England  lay  below  the  ocean, 
was  put  forward  as  a  certain  fact  by  Mr.  D.  Mackintosh.  Bat  since 
I  am  not  aware  that  the  precise  mode  of  formation  of  these  temioes 
(locally  called  Linchets  or  Balks)  has  been  anywhere  clearly  ex- 
plained, it  may  be  worth  while  to  take  this  opportunity  for  doing  so. 

Any  one  who  lives  in  a  neighbourhood  where  these  banks  oocnr 
may  see  them,  if  not  in  course  of  formation  from  their  b^inning,  yet 
grooving  yearly  before  his  eyes ;  that  is  to  say,  wherever  the  slope 
above  the  bank  is  imder  arable  cultivation.  In  this  case  as  the 
course  of  the  plough  almost  al'ways  follows  the  more  or  leas  hori- 
zontal trend  of  the  surface,  which  is  always  the  direction  of  the 
banks,  the  ridge  of  soil  raised  by  the  mould-board  of  the  plough  has 
everywhere  a  tendency,  through  the  action  of  gravity  npon  it,  to 
fall  down-hill,  never  upwards.  This  down-hill  tendency  of  the  dis- 
turbed soil  is  greatly  assisted  by  the  wash  of  heavy  rains  upon  the 
sloping  surface,  and  the  result  is  that,  year  by  year,  the  whole  Bur- 
faoe  soil  of  the  slope,  when  under  continuous  arable  coltaie,  is, 
slowly,  indeed,  but  surely,  travelling  downwards,  nntil  it  is  stopped  by 
some  hedge,  of  wall,  or  bank,  which  limits  in  a  downward  direction 
the  disturbing  action  of  the  plough.  Hence  it  is  that  wherever  a  hedge 
or  wall  forms  the  lower  limit  of  any  arable  surface,  with  a  considerable 
inclination,  an  accumulation  of  mould  or  made  earth  will  be  found, 
often  several  feet  in  depth,  and  by  that  much  elevated  above  the  snriaoe 
of  the  soil  on  the  lower  side  of  tiie  fence.  In  the  meantime  the  upper 
parts  of  the  slope,  losing  their  vegetable  mould,  get  poorer  and  poorer, 
the  plough  works  nearer  the  bone  (as  farmers  Bay),  and  the  soil  is  there 
only  recruited  by  contributions  levied  from  the  subsoil  or  triturated 
rock  beneath.  The  thrifty  farmers  of  Devonshire  therefore  often  em- 
ploy their  idle  hands  and  teams  in  winter  in  digging  out  the  soil  that 
has  descended  to  the  bottom  of  their  steep  fields  and  carting  it  up  to 
the  top  again — thus  restoring  the  balance  and  maintaining  the  fertility 
of  the  upper  portion. 

But  it  may  be  said,  the  ordinary  linchets  of  the  chalk-downs 
have  no  hedge  or  wall  along  their  lower  boundary,  which  might 
act  as  a  material  obstacle  to  the  descent  of  the  soil  before  it 
reaches  the  very  bottom  of  the  combe  or  vale.  True ;  but  though 
it  might  be  said  in  reply  that  fences  may  fonnerly  have  existed 
tljoro.  it  is  in  no  degree  necessary  to  suppose  this  in  order  to 
account  for  tlio  origin  of  the  banks.  We  know  that  in  early  times 
the  arable  lands  of  the  greater  part  of  England  were  held  as  in 
severalty  by  different  tenants  or  owners.  We  know,  too,  that,  on  the 
arable  Common-field  system,  nothing  was  more  usual  than  for  the 
same  owner  or  occupier  to  possess  and  cultivate  several  distinct  strips 
or  breadths  of  land  separated  from  one  another  by  the  lands  of  others, 
lict  us  assume  tliat  a  hill-side  in  one  of  these  terraced  districts  was 
held  in  three  or  four  strips  of  land,  lying  one  above  the  other,  by  dis- 
tinct occupiers — ^the  strips  being,  for  the  sake  of  convenience  in  plough- 
ing, longitudinal  in  form,  that  is,  having  their  greatest  length  in  a  hori- 
zontal  or  nearly  horizontal  (IdtQC^oii, following  the  sweep  of  the  hill- 
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side  whether  curved  or  straight.     The  botmdary  line  between  these 
several  strips  may  have  been  originally  only  a  mathematical  one, 
connecting,  say,  two  mere-stones,  and  yet  a  bank  will  soon  have 
been  formed  along  it.    For  each  upper  cultivator  will  naturally  have 
taken  care  not  to  allow  the  soil  of  his  strip  to  descend  to  fertilize  his 
neighbour's  below.     He  would  draw  the  lower  limit  of  his  strip  by 
a  revened  furrow,  throwing  the  last  ridge  of  soil  up-hill,  and  thus 
leaving  a  slight  trench,  sufficient,  however,  to  stop  the  sUt  washed 
down  from  above,  which  consequently  would  accumulate  there  in  a 
bed  perhaps  an  inch  or  two  only  in  depth.    But  the  next  year,  or  on 
the  next  ploughing,  the  process  is  repeated.    The  cultivator  again 
purpoeely  checks  the  descent  of  silt  by  a  double  boundary  furrow ; 
and  by  d^rees  a  slight  bank  of  earth  is  formed,  which,  in  the  pro- 
gress of  years,  increases  into  a  linchet  or  balk  several  feet  in  height, 
with  a  somewhat  flattened  terrace  above.    This  is  not  mere  theory. 
I  have  often  watched  the  growth  of  such  banks,  and  even  witnessed 
their  formation  from  the  beginning.  It  is  notable,  indeed,  with  what 
rapidity  they  are  produced.     For  instance,  I  own  a  steeply  sloping 
field,  which  was  formerly  rough  grass-land,  having  a  hedge  at  its 
base  with  the  usual  bank  of  earth  on  the  upper  side  raised  some  five 
feet  above  the  level  of  the  surface  on  the  lower  side.    Along  that 
upper  side  of  the  hedge  runs  a  public  footpath.     I  gave  leave  to  my 
tenant  to  plough  up  the  grass  slope,  which  he  has  now  done  for 
about  ten  years  past,  and  the  result  has  been  the  formation  of  a  new 
bank,  or  linchet,  as  it  may  be  called,  from  two  to  three  feet  high, 
above  the  footpath  which  has  remained  unchanged  at  its  original 
leveL     See  the  illustration  below,  where  the  dotted  line  represents 
a  section  of  the  surface  before  the  plough  had  broken  it  up,  the 
firm  line,  that  of  its  present  form ;   a  o  is  the  newly  formed  terrace, 


6  6  the  new  balk  or  linchet,  c  d  the  older  one,  c  6  the  footpath,  c  e 
the  hedge.  The  bank  and  terrace  a  h  h  are  of  course  composed  of 
soil  washed  down  from  the  upper  slope  in  the  manner  above  de- 
scribed in  the  course  of  ten  years  ploughing,  and  the  undisturbed 
position  of  the  footpath  shows  that  the  fence  nas  had  no  influence  in 
producing  the  bank,  which  can  only  have  been  formed  by  the 
gradual  accumulation  of  the  soil  washed  down  from  above  in  the 
lowest  furrow  turned  by  the  plough  above  the  path.  The  slight 
ridge  of  grass  that  would  naturally  grow  up  on  the  outward  edge  of 
this  furrow  would  alone  suffice  to  check  the  descent  of  the  silt  into 
the  path,  and  cause  it  to  settle  above. 

This,  I  have  no  hesitation  in  asserting,  is  the  ^\m^\^  cr^T^a^aaTi. 
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of  the  origin  of  tlic  '<  tliousands  of  raised  sea-heachea,  many  of  them 
only  a  few  feet  in  height,  wliich  may  be  found  in  Wiltshire,  Dorset 
and  other  counties/'  according  to  Mr.  D.  Mackintosh  (Geol.  Mao. 
Vol.  in.,  p.  69).  Were  they  raised  sea,  or.  indeed,  river-beaches, 
they  would  be  found  composed  of  shingle  or  rolled  pebbles.  K  sea 
or  river- worn  cliffs,  they  would  consist  of  chalk,  or  other  rock  in 
sttn.  But  on  the  contrary,  they  will  be  found  on  investigation,  I 
believe  invariably,  to  be  composed  of  made  earth,  or  soil,  such  8k 
would  naturally  result  from  the  downward  wash  of  the  slopes  above 
annually  broken  up  by  the  plough  through  a  series  of  years,  and  ex- 
posed to  the  influence  of  su])acrial  denudation,  so  that,  in  fact,  these 
t>orraces  brought  forward  by  Mr.  Mackintosh  as  *  proofs '  of  the  im- 
potence of  rain  in  moulding  the  earth's  surface,  afford  on  the  con- 
trary very  pregnant  and  conWncing  evidence  of  its  power  in  altering 
the  configuration  of  our  hill-slopes  within  veiy  recent  and  limited 
times.* 


rV^. — Eem.vrks  on  some  "  Sarsens,"  or  Erratic  Blocks  of  Stoitb, 

FOUND     IN     THE    GrAVEL,    IN    THE    NEIGHBOURHOOD    OF    SOUTH- 
AMPTON, Hampshire. 

By  Lieut..Col.  W.  T.  Nicollb. 

(PLATE  XIII.) 

MY  knowledge  and  observation  of  factfi  are  neither  of  ihem 
sufficient  to  eiuible  me  to  det<»nnine  tlio  mode  of  deix>8it 
of  those  blocks  in  their  present  sites;  probably  they  may  have 
lnHjn  glacially  tmnspjrtod,  at  the  same  time  with  the  gravel,  to  the 
places  where  they  are  now  foimd;  or,  jwssibly,  they,  or  some  of 
them,  may  have  been  swept  away  from  their  original  localities  in 
th(^  Tertiary  fonuation,  by  a  flood,  or  floods,  general  or  |>artial. 

I  have  taken  specimens  of  only  four  of  these  blocks  of  sttme :  these  are 
all  similar  in  aj)iK>arance,lx'ing  of  a  small-grained,  heavy,  and  whitey- 
bro>vn  saccharoid  sandstone,  two  of  the  specimens  contain  smaU, 
partially  rounded  flint  pob])le8.  Tliere  a])pear8  to  me,  to  be  no  evidence 
of  jiluvial,  or  flu>'iatile  action  in  the  deposit  of  these  gravels  and 
stones  in  the  neighlx)urliood  of  Southampton,  nor  Have  I  observed 
such  gravels  (high  or  low  level,  old  or  new)  to  have  been  laid  hare, 
or  denuded,  by  either  of  the  above  now  existing  causes. 

The  neighbourhood  of  Southamjiton,  to  the  north  or  north-west, 
may  at  one  time  have  been  an  estuaiy,  but  not  the  bed  of  a  river : 
and  the  levels  of  the  country  amund  it,  must  have  at  tliat  time 
st')od  generally  lower  relatively  to  the  sea-line,  than  tliey  now  do,  or 
the  Koa  itself  must  have  l)ocn,  at  least  tcmiK)rarily,  liigher,  to  admit  of 
gravel  having  bei*n  deposited  everywhere  about  it ;  and  there  might 

'  *'  This  is  well  cxompliBed  where  a  hill-side  has  been  cultivated.    Man,  while  h^ 
oultivatod  it,  acted  as  the  destroyer,  and  Rain  only  as  a  carrier  to  take  away  part  oC 
tiuf  8<)il  that  man  had  rootiHl  up.'    If  man  ceases  to  cultivate  that  mountain  side,  Kaiv^ 
raus«.s  ]»l.'uit8  to  grow,"  kc.     [Extract  from  Mr.  G.  II.  Kinaban's  Letter,   GeoX-- 
MAG.f  Xol.  JIL,  ^0.  19,  p.  46.— Edit.] 
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also  be  evidence  of  the  upheaval  of  part  of  the  country  during  the  period 
when  the  gravel  was  deposited,  as  shown  by  the  presence  of  similar  (?) 
gravel  on  both  the  elevated  and  low  grounds  around.  The  operation  of 
simple  denudation  to  produce  the  valleys,  being  excluded  from  con- 
sideration, unless  we  suppose  that  the  Bracklesham  Beds  (No.  15  of 
the  Ordnance  Survey  Goological  Map,  No.  XL),  of  which  the  country 
hereabouts  consists,  to  be  here  more  than  160  to  180  feet  in  thick- 
ness ;  and,  even  then,  it  would  be  difficult  to  explain  the  recurrence 
of  nmtlar  gravel  on  the  hills  and  in  the  denuded  valleys.  I  do  not, 
in  the  preceding  paragraph,  refer  to  what  appears  to  be  an  older 
gravel,  consisting  of  rounded  pebbles  only,  which  I  have  seen  in  the 
highest  levels,  and  at  an  intermediate  one,  and,  if  the  same  (which 
seems  doubtful),  at  a  lower  level; — ^it  would  also  suggest  an  up- 
heaval of  the  ground  in  parts. 

And  now  for  the  instances  of  erratic  blocks  of  stone,  which  have 
come  to  my  knowledge. 

Ist. — Some  eighteen  years  ago  I  was  informed  by  a  near  relation, 
^who  had  seen  them,  of  the  discovery  of  such  stones  in  a  gravel  pit  at 
Freemantle,  about  a  mile  west  of  Southampton.  The  pit  I  have 
seen,  but  I  have  not  examined  the  stones.  It  is  on  the  present 
coast-line. 

2nd. — At  Bishopstoke  gravel-pit,  about  five  miles  north  of  South- 
ampton. About  two  years  ago  I  examined  three  blocks  of  stone,  but 
did  not  take  specimens  of  them.  They  were  probably  Tertiary  sand- 
stone. Two  of  them  were  angular,  and  contained  from  two  to  three 
cubic  feet  each.  The  third  was  somewhat  larger,  and  tortoise- 
shaped,   thus  : —  Zl____:i^ 

3rd. — At  Bevois  valley  gravel -pit,  in  November  last,  I  examined, 
and  took  specimens  of  the  three  blocks  of  stone  now  figured  in 
Plate  Xin.  They  are  of  Tertiary  (?)  sandstone,  and  two  of  them 
contained  small  flint  pebbles.     Their  dimensions  are : — 

No.  1. — Top  block.     Long,  43in.;  high,  23iiii. ;  thick  below,  19in.;  thick  above.  Sin. 
No.  2.— Right-hand  block.     Long,  23in. ;  broad  19in. ;  high,  15  inches. 
No.  3. — Left-hand  block.     Long,  23in. ;  broad,  24in. ;  thick,  7  inches. 

All  the  stones  at  Bishopstoke,  and  Nos.  2  and  3  here,  were  foimd  at 
the  bottom  of  the  gravel.  No.  1,  however,  was  found  upright,  about 
half-way  down  the  gravel,  with  about  four  feet  of  gravel  above,  and 
four  below  it.^ 

4th. — Red-hill  gravel-pit,  three  miles  from  Southampton,  on  the 
Winchester  road,  and  about  170  feet  above  the  sea.  A  block  of 
Tertiary  sandstone  was  found  at  the  bottom  of  the  gravel,  one  foot 
five  inches  long,  eight  inches  broad,  and  about  ten  inches  thick.  I 
have  examined  this  one,  and  taken  a  specimen  of.it,  which  is  quite 
similar  in  appearance  to  the  otlier  specimens. 

5th. — Hill  Head,  near  Fareham,  on  the  north  bank  of  the 
Southampton  Water.    I  have  not  seen  this  locality,  nor  read  any  ac- 

*  These  three  stones  have  been  placed  in  the  court-yard  of  the  Hartley  Institute, 
at  Southampton,  where,  by  the  kindne&s  of  the  Principal  of  that  Institution,  they  may 
now  be  seen. 
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coirnt  of  the  stones  found  there.  For  the  knowledge  of  the  fiict  of  their 
having  been  foiind  there,  as  well  as  for  valuable  information  regard- 
ing the  numerous  '*  sarsens  "  in  the  adjoining  eounty  of  Wiltshixei  I 
am  indebted  to  Mr.  E.  T.  Stevens,  curator  of  tiie  Museum  at 
Salisbury. 

6th. — Between  Bishopstoke  and  Winohester,  at  about  eight  miles 
from  Southampton,  there  is  said  to  be  a  large  "eiratic : "  the  informa- 
tion I  have  of  it  is  on  trustworthy  authority. 

7th. — ^A  large  block  of  stone  near  to  Winchester,  discovered  about 
two  years  ago.  About  twelve  miles  from  SouthamptcHi,  to  the 
north.    Authority — a  newspaper  paragraph. 

Whether  or  not  the  three  last  instances  (Nos.  5,  6,  and  7)  are 
connected  with  gravel  deposits,  I  am  not  aware. 

None  of  the  seven  stones  which  I  have  seen  and  examined,  are,  in 
the  least  degree,  scratched,  striated,  or  rounded,  and  the  tortoise- 
shaped  one  (No.  2)  at  Bishopstoke,  and  the  dromedary-hump  shaped 
one  (No.  1  of  3rd  instance)  Plate  XTIL,  at  Bevois  valley,  have  been 
separated  from  their  parent  rock  by  a  clean,  strai^t,  freah-looking 
fracture,  in  their  greatest  diameter,  so  as  almost  at  onoe  to  suggest 
the  action  of  very  heavy  ice  as  the  disrupting  power,  by  a  heavy 
side  blow.  The  Bishopstoke  example  affording  but  a  few  indies  <^ 
height  for  leverage  in  the  fracture,  to  some  two  or  three  feet 
of  length  fractured. 

In  die  foregoing  communication  I  may  not,  perhaps,  have  written 
what  is  BubstaiitiaLlly  new,  for  I  confess  myself  not  "  posted  "  to  the 
latest  date  in  geology.  I  would,  however,  with  much  respect,  quote 
from  a  little  work^  published  three  years  ago,  showing  what  was 
then  tlie  knowledge,  in  geological  circles,  on  the  subject  on  which  I 
now  write,  premising  tliat  I  am  not  of  opinion  that  in  any  of  the  in- 
stances which  I  have  given,  were  the  "  sarsens,"  or  erratic  blooks, 
deposited  by  coast-ice ; — with  regard  to  instance  No.  5,  however,  at 
Hill  Head,  I  cannot  speak: — ''But  England,  south  of  the  estuaries 
of  the  Severn  and  Thames,  seems  all  this  time  to  have  remained 
above  the  waters,  for  not  only  is  the  country  in  general  destitute 
of  drift,  but  it  is  only  close  on  the  sea  near  Selsea  and  !&righton  that 
erratic  boulders  have  been  found." — p.  82. 

FuLHAM,  26ih  April,  1866. 


V. — Description  op  Turee  Species  of  Polyzoa  from  the 
London  Clay  at  HiGnGATS  in  the  Colleotion  of  N.  T. 
Wetuebsll,  Esq.,  F.G.S. 

By  G.  Buak,  F.B.S.,  btc. 
(PLATE  XII.) 

THE  plate  containing  the  figures  of  the  Polyzoa  here  described 
was  prt^parod  some  years  since  by  Mr.  J.  De  Carle  Sowerby, 
but  has  never  been  published,  and  no  description  of  tlie  fossils  them- 

*  The  Physical  Geology  and  Geography  of  Great  Britain,  by  Professor  A.  C. 
Rams&jf  F.R.S.  London,  btanfoTd,  Chaxm^  Oiwa. 
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selves  has  as  yet  been  given.  I  have,  therefore,  been  requested  by 
my  friend  Mr.  Wood"wurd  to  draw  one  up ;  and  the  specimens  have 
been  kindly  placed  in  my  hands  by  Mr.  N.  T.  Wetherell  for  the 
purpose. 

Although  the  magnified  figures  are  rather  small,  they  are  sufficient 
to  afford  a  very  good  idea  of  the  structures  they  are  intended  to 
represent 

The  species  here  figured  are  three  in  number,  but  beside  these 
there  are  one  or  two  more  of  which  very  minute  specimens  are 
found  amongst  those  forwarded  by  Mr.  Wetherell ;  but  not  in  such 
a  condition  as  to  admit  of  any  satisfactory  description. 

The  figured  species  belong  to  the  FaraQies  MEMBBANIPOBIDM 
ESCHABIBJE,  and  OEMELLARIADjE,  as  understood  by  me  and 
defined  in  my  monograph  of  the  Crag  Polyzoa.' 

1.  Fam.  MEMBBANIPOBID^,  Busk,  Brit.  Mus.  Cat  p.  65, 

1.  Gen.  MauBRANipoRAt  Johnst* 

M.  Laeraixii  f  PL  XH.  Fig.  L 

Savigny.    Egypt    P.  10.,  fig.  10. 


Busk,  B.  M.  Cat.,  p.  60,  pL  69. 
Flustra  distans,  Hassall,  Johnst 

„       Feachiiy  Couch. 
Gompeum  reticulum,  Gray. 

As  I  am  unable  to  perceive  any  essential  difference  between  the 
form  here  represented  and  the  existing  species  above  referred  to,  I 
feel  justified,  though,  of  course,  with  some  doubt,  in  placing  them 
togetiber.  In  general  aspect,  and  mode  of  growth,  usually  on  the 
outside  of  a  turreted  shell,  or  of  stones,  the  two  agree  very  closely. 
The  only  distinction  I  am  able  to  draw  between  the  Eocene  and 
recent  form,  as  exemplified  in  a  specimen  now  before  me,  collected 
by  the  late  Mr.  W.  Thompson,  of  Belfast,  at  Portmamock,  consists  in 
the  somewhat  greater  thickness  of  the  septa  in  the  former.  The  two 
agree  also  in  the  circumstance  that  in  the  septa  of  the  more  worn 
cells  there  is  an  appearance  of  minute  distant  pores,  which  is  quite 
in  accordance  with  the  existence  in  very  perfect  specimens,  of  ex- 
tremely delicate  marginal  spines. 

It  is  to  be  remarked  that  the  existing  form  is  very  widely  distri- 
buted, occurring  very  abundantly  on  our  own  shores,  as  well  as  in 
the  Mediterranean  and  at  Madeira.  It  is  curious,  however,  that  it 
has  not  occurred  to  me  among  the  Crag  Polyzoa. 

2.  Fam.  ESGHABIDJE,  Busk,  Brit.  Mus.  Cat.  p.  88. 

Under  this  term  I  include  all  those  species  which  have  an  erect, 
rigid,  compressed,  foliaceous,  ramose,  lobate,  or  reticulate  polyzoary, 
composed  of  a  single  or  double  layer  of  cells. 

The  genera  in  which  the  cells  are  disposed  in  a  double  layer  are 
Eschara  and  Meliceriia,  in  which  the  two  layers  are  inseparable,  and 
Biflustra  in  which  they  are  readily  separated,  when  the  posterior 
surface  of  each  layer  exhibits  a  sort  of  ridge  and  furrow  appearance. 

^  Palsontographical  Society's  MonogTap\i&,  \^5^. 
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The  species  here  represented  belongs  to  the  latter  genus,  and  it  is 
somewhat  remarkable  though  not  difficult  of  explanation  that  in  all 
the  specimens  the  |)ostorior  furrowed  surface  is  that  which  is  most 
extensively  exposed. 

In  the  Crag  Polyzoa  I  have  recorded  the  existence  of  a  species 
belonging  to  the  genus  Bifliistra  as  thus  defined,  which  so  cloBelj 
resembles  an  existing  specic^s  abounding  in  the  Eastern  seas  from 
China  to  Australia,  and  doubtless  elsewhere,  that  I  have  ventured  to 
describe  them  as  identical  under  the  name  of  Biflustra  delicahda. 
Tlie  resemblance  between  this  form  and  tlie  one  I  am  about  now  to 
describe  is  so  close,  that  in  small  fragments  and  in  certain  con- 
ditions, it  would  bo  next  to  impossible  to  distinguish  one  from  the 
otlier.  But  closer  and  more  extended  observation  will,  I  think,  show 
that  they  are  specifically  liistinct. 

In  the  Eoc(.>ne  species  the  polyzoary  seems  to  have  grown  in  an 
irrep:ularl3^  plicated,  infundibuliform  shape,  probably  not  unlike  that 
oi  Biflmtra  meandrina  of  D'Orbigny  (Paleont.  Franc,  p.  257,  pi.  695, 
fig.  7-10),  and  wliich  may  be  likened  to  the  mode  of  growth  of 
Beiepora  celhdosa  and  Beanianay  whilst  in  the  recent  form  the  growtii 
is  more  like  that  of  Eschara  foliacea,  that  is  to  say  in  large,  foliaoeoiu, 
contorted  expansions.  And  the  Crag  species  would  seem  to  have  had 
the  saTue  habit.  Other  dififerences  are  seen  in  the  rather  small  sixe 
of  the  cells ;  in  the  more  rounded  form  of  the  opening  and  more 
especially  in  its  being  ]x)rdered  below  by  a  distinct  thickened  maigm 
whilst  in  B.  d^licatula  that  bonier  is  thin  and  sharp.  From  B.  mean- 
drina, D'Orlngny,  it  differs  in  the  absence  of  the  regular  rhomboidal 
areolation  of  the  surface  as  well  as  in  the  thickened  border  of  the 
aperture.  In  B.  marginata  (PL  696,  fig.  1-4),  D'Orbigny,  the  0|ien- 
ings  appear  to  bo  olJong  and  the  septa  are  not  doubled  as  in  the 
London  clay  species — nor  are  they  represented  as  granular,  but  there 
may,  nevertheless,  be  some  reason  for  doubting  whether  the  two  are 
really  distinct ;  for  tlie  present,  however.  I  think,  it  will  be  safer  so 
to  consider  them. 

2.  Gen.  Biflustra,  D'Orbigny. 

B.  eocena,  PL  XII.  Fig.  2. 
B.  celluUs  ohiomfis,  supra  arcuaiis,  scptis  granulosis,  dupUcihiis ;  aper- 
iurd  subrotuiM,  marginc  inferiori,  invrassatOy  gramdoso.     Fohjzoarinm 
suhinfundibuli/orme, 

C(j11r,  oblong  arched  above ;  septa,  granular  double ;  aperture,  sub- 
oval  or  rounded,  the  lower  border  thickened,  granular :  polyzoarj*, 
irregularly  infundibuliform. 

3.  Fam.  GEMELLABIADJE,  Busk,  Brit.  Mus.  Cat.  p.  93. 

The  family  GcmeUariadoR,  as  defined  in  the  above  place,  comprises 
all  species  having  the  culls  in  pairs,  which  do  not  fonn  distinct 
int(;rnodes  separated  by  flexible  joints,  but  constitute  a  continuous 
dichotomously  dividtfd  polyzoary.  As  hitherto  known  to  me  it  con- 
tains only  forms  having  a  flexible  consistence,  but  the  present  in- 
stiuice  seems  to  show  that  that  is  not  to  be  taken  as  an  es.sontial 
(Jjaracter. 
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The  genera  at  present  included  in  it  are  Oemellarta,  Dimetopia, 
Oidymia  and  Noiamia. 

In  Gemellaria  and  Dimetopia  the  twin  cells  are  placed  back  to 
Nick;  in  the  former  the  cells  on  either  side  all  look  in  the  same 
lirection,  whilst  in  the  latter,  they  look  in  directions  at  right  angles 
0  each  other  in  each  alternate  pair.  In  DidynUa  the  cells  are  placed 
ide  to  side ;  and  in  Notamia  between  the  pairs  of  cells  ai'e  placed 
wo  peculiar  avicularian  organs.  The  nearest  ally  therefore  of  the 
iresent  species  is  Gemellaria,  and  at  first  sight,  except  in  the  rigidity 
f  the  polyzoary,  there  would  not  seem  to  be  sufficient  reason  to  ex- 
lude  it  from  that  genus.  But  besides  that  not  unimportant  dis- 
hiction,  another  is  shown  in  the  mode  in  which  the  branches  arise 
t  each  dichotomy. 

In  GemeUaria,  whilst  the  main  series  appears  to  be  uninteruptedly 
ontinued  by  gemmation  from  the  summit  of  each  cell,  a  new  branch 
3  formed  by  the  pullulation  from  the  side  of  each  cell,  a  little  below 
he  summit,  of  a  second  cell,  which,  applying  themselves  back  to 
lack,  constitute  the  origin  of  a  new  branch.  In  DiUosaria,  on  the 
iher  hand,  the  two  branches  would  seem  to  be  formed  by  a  double 
ell  arising  from  each  of  the  primary  cells. 

For  this  genus  I  would  propose  the  name  Dittoaaria  (StTT09* 
duplex.)  with  the  following  definition : — 

*' Polyzoarium  rigidum,  calcareum,  dichotomum  ;  ceUuUsy  dorn  adnatisy 
\d  singulam  hifurcationem  ceUulam  dupltcem puUtdantibua" 

(Polyzoarium,  rigid,  calcareous,  dicbotomous,  cells,  adnate  by  the 
»ack  ;  and  throwing  out  a  double  cell  at  each  dichotomy.) 

3.  Dittos  ARIA  Wetherellii,  sp.  no  v. 

The  orifice  is  much  smaller  than  in  Gemellaria  loricata^  and  nearly 
ound  ;  and  the  wall  of  the  cell  is  sparsely  pimctured,  so  as  at  first 
ight  to  suggest  a  suspicion  that  the  species  may  belong  to  the  cy- 
lostomatous  suborder,  but  close  examination  of  the  orifice  will 
how,  I  tliink,  signs  of  the  articulation  of  on  operculum,  were  not 
he  ventricose  form  of  the  cell  itself  a  sufficient  indication  of  the  true 
ilace  of  the  species. 

The  two  other  forms,  amongst  the  specimens  submitted  to  me  by 
fir.  Wetherell,  are  1.  a  very  minute  Cellepora,  resembling  some  of 
he  minute  globular  specimens  of  C  pumicosa ;  and  a  very  minute 
nd  imperfect  fragment  of  what  appears  to  be  a  species  of  Idmonea, 

EXPLANATION    OF    PLATE    XXL 

?ig8.    1.  Menibranipora  Lacroixii?  from  the  London  Clay. 

a.  Natural  aspect. 

b.  and  c.  do.    do    on  shells  of  Valuta  and  Fusus, 
d.  A  portion  magnified. 

2.  BiJl*iHtra  eocena. 

a.  Appearance  as  seen  imbedded  in  a  mass  of  Septaria;  and  showing,  except 
in  parts  of  the  left  hand  figure,  only  the  back  view  of  the  layer  of  cells. 

b.  Detiched  portion,  magnified,  showing  to  the  left  hand,  a  part  in  which 
botli  layers  are  present  and  towards  the  right,  the  exposed  back  of  the 
adjacent  layer. 

r.  A  detached  cell. 
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8.  DitioitHa  TFHkir$Uii. 

M,  Natural  size. 

6,  and  e.  Portioiu  majniified.  The  panota  on  the  walls  appear  to  hare  bees 
OTerlooked  bj  the  draughtiman. 

4.  Ophwrm  WlfthsreUH,  Forbes  **  Tertiarj  Eehinoderms,"  (p.  S2,  t  i,  fig.  7), 
from  the  London  Clay,  Highgata. 


YI. — ^Thb  Book  of  thb  Gambbidgk  Gbeeksakb. 
Bt  Hah&t  Sbslet,  F.6.S.,  of  thb  Woodwjlbdxar  MuaEuii,  GAXBBiwnB. 

EXAMINING  the  Cambridge  sands,  fresh  from  a  remembrance  of 
the  Undercliff  and  the  grand  development  of  the  cherty  rook 
of  the  Upper  Grcensand  in  Southern  sections,  perhaps  its  most  mar- 
vellous character  is  that  here  it  no  longer  makes  a  feature  in  the 
land,  but  has  dwindled  away  to  barely  a  foot  in  thickness,  and  yet  is 
to  be  traced  through  several  counties.'  Blending  insensibly  into  the 
chalk,  resembling  in  structure  beds  that  sometimes  oocur  in  the 
Gault,  it  appears  but  as  a  parting  seam  between  those  deposits.  Tot 
so  soon  as  Dr.  Fitton  made  dear  the  sequence  of  the  Cretaceous  beds, 
Professor  Sedgwick  recognised  in  the  film  of  black  nodules,  dan- 
conite  and  chalky  marl,  the  analogue  of  the  sands  of  the  Yiuia  of 
Wardour  and  the  Isle  of  Wight. 

Although  occurring  everywhere  below  the  Chalk  and  often  in  out- 
liers capping  the  Gault,  there  are  no  good  natural  sections.  But 
there  is  no  lack  of  opportunities  for  seeing  the  superposition,  since 
contractors  pay  £100  the  acre,  or  more,  for  the  privilege  of  making 
sections  to  dig  out  the  dark  nodules  of  phosphate  of  lime. 

Tlie  plan  of  working  is  to  sink  a  trench  down  to  the  sands ;  it 
may  bo  one  foot  or  twelve  feet,  but  it  rarely  pays  to  work  deeper ; 
then,  when  the  whole  of  the  deposit  has  been  dug  out  and  one  side 
undermined,  a  line  is  cut  parallel  to  the  perpendicular  face  of  the 
trench  and  about  four  feet  behind  it,  along  which,  according  to  the 
size  of  the  working,  from  twenty  to  forty  men  appear  with  iron 
crowbars,  which  are  used  vertically  till  the  whole  slice  gives  way, 
and  goes  toppling  over.  Then  digging  out  recommences,  and  so  the 
work  goes  on  till  the  field  is  turned  upside  down. 

The  sections  so  made,  show  a  layer  of  nodules  imbedded  in  a  soft 
matrix  of  marl  and  glauconite,  a  stratum  varying  from  six  inches  to 
a  foot  thick,  which  is  all  that  is  left  of  the  Upper  Greensand.  The 
nodules  rest  on  a  flat  irregular  surface  of  clay,  into  which  they  do 
not  penetrate ;  but  above  the  phosphate  bed  small  stragglers  usually 
extend  up  into  the  flaggj'  Chalk.  Sometimes,  however,  another  bed 
is  introduced  as  in  Coton,  where  a  dark  unfossiliferous  clay,  nearly 
black  when  wet,  comes  under  the  flaggy  Chalk  and  over  the  layer 
of  phosphatic  nodules. 

1  Sec  Ann.  and  Mag.  Nat.  Hist.,  March,  1866,  on  Torynorvinas,  etc. ;  Quart. 
Journ.  Gcol.  Soc,  Nov.  1864,  on  Hunstanton  Red  Rock;  Oeol.  Mao.,  Vol.  IL, 
p.  2G2,  Sequence  of  Rocks  and  FossUb;  Ann.  and  Mag.  Nat.  Hist.,  Oct  1864, 
Yoesils  of  Red  Rock. 
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Wlien  ihe  workable  bed  is  washed  for  commeroe,  water  carries 
ftway  ibe  fine  cbalky  mud ;  and  then,  all  that  remain  are  phosphatio 
nodules,  glaaconite,  and  sometimes  a  few  lai^  stones ;  so  that  the 
3ame  Green  $amd  is  a  misnomer  when  this  marl  is  compared  with 
ihe  silicions  rock  which  first  gained  the  name.  This  variable  cha- 
mster  of  the  sea-bottom  in  different  areas  must  certainly  have  in- 
Inenced  the  fBiiuia  of  the  region ;  and  tiierefore  in  the  comparison  of 
landstone  and  limestone,  whether  of  this  series  or  other  beds,  it  will 
generally  be  desirable  to  compare  the  fossils  of  the  several  districts 
leparately  lUther  than  those  of  one  area  with  remains  from  all  the 
ithers ;  both  because  the  physical  conditions  will  rarely  be  uniform 
nrer  a  large  sea,  and  because  wo  may  in  this  way  track  the  relation 
if  province  to  province,  and  the  migration  of  species  consequent  on 
Hi  altering  sea-bed,  or  uplifting  or  sinking  of  land. 

There  is  nothing  in  the  character  of  the  stratum  to  suggest  the 
ime  required  for  its  deposition ;  or  whether  it  occupied  the  b^gin- 
iing,  the  close,  or  the  whole  of  the  Greensand  ase ;  for  too  much 
ifxees  must  not  be  laid  on  its  conformability  with  Sie  Chalk  and  un- 
sginfonnability  with  the  G^tult,  for  these  terms  are  only  true  when 
laed  relatively.  Yet,  from  its  relations  to  Upper  Greensand,  north 
ind  south,  I  regard  it  as  representing  the  entire  period.  And  while 
he  green  colour  in  a  certain  way  connects  the  Cambridge  bed  with 
is  southern  extension,  its  calcareous  and  phosphatic  features  connect 
it  with  its  northern  extension,  the  Bed  Bock  of  Norfolk  and  the 
nFolds.> 

In  the  bed  are  large  stones ;  included  erratics.  They  appear  to 
bave  rarely  been  much  worn,  since  the  angles  are  often  sharp ;  and 
must  have  laid  quietly  on  the  bottom,  since  they  are  usually  over- 
grown with  Plicatula  sigiUina  and  Oatrece,  We  have  been  careful 
^nly  to  preserve  specimens  with  these  seals  of  genuineness  on  them, 
IS  the  Greensand  is  often  capped  with  gravel.  None  of  the  indu- 
bitably genuine  specimens  show  a  trace  of  fossils. 

The  blocks  vary  in  size  from  an  inch  to  a  foot ;  and  include  several 
>f  granite,  some  quite  rotten ;  micaceous  sandstone  with  numerous 
small  garnets  is  not  rare ;  homstones  and  quartzitcs  of  various 
colours  and  qualities  are  common ;  vmous  motamorphic  rocks  occur, 
which  have  undergone  different  degrees  of  change  and  sometimes 
ihow  cleavage.  There  are  traps  and  rolled  sandstone.  The  slaty 
metamorphio  rocks  are  less  worn  than  the  granites. 

The  Portland  rock  may  owe  its  extraneous  specimens  to  the 
Carboniferous,  and  other  strata  to  a  like  cause. 

Now  these  blocks  are  the  only  representatives  of  the  silicious  part 
of  the  Greensand.  They  seem  to  me  to  be  fragments  of  the  parent 
crystalline  rocks  whence  the  mass  of  the  Greensand  of  thicker  sec- 
tions came.  If  the  Cambridge  Greensand  is  so  thin,  it  can  only  bo 
because  no  material  for  forming  a  rock  was  drifted  hero;  and  this 
ippears  to  have  resulted  from  the  wliolo  of  this  county,  and  certain 
iarts  of  Bedfordsliire,  and  the  district  S.W.,  having  boon  a  stationary 
lea-shore.     Here,  tlien,  would  naturally  be  stranded  or  thrown  up 

^  See  Geol.  Mao.,  Vol.  II.,  p.  529. 
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any  fragments  from  the  country  of  ancient  rocks  whiclL  was  then 
being  worn  away.  This  probability  becomes  almost  certainty  when 
a  comparison  is  made  of  the  thickness  of  the  Upper  Greensand  in 
different  sections.  Stated  in  feet,  this  is  :  Ely  1,  Cambridge  1,  Ash- 
well  1,  Tottemhoe  7  to  10,  Merstham  25,  Folkstone  30,  Man  o'  War 
Cove  35,  Wroughton  40,  Woolstone  60,  Swindon  70,  Lulworth  76, 
Hampshire  80,  Ridge  100,  Culham  100,  Didcot  120,  Devizes  138, 
Isle  of  Wight  150.  Everywhere  it  has  been  noticed  to  get  thinner 
to  the  East  and  North-East ;  thicker  to  the  West  and  South- West 
And  this  I  suppose  to  be  owing  partly  to  a  bottom  gradually  shelv- 
ing deeper  to  the  South,  partly  to  a  slight  prevailing  current  piling 
the  sand  in  the  hollow,  but  chiefly  to  the  Southern  area  being  nearer 
to  the  old  Palaeozoic  and  Plutonic  Rocks  whence  the  sand  ccune  ; — to 
such  rocks  in  fact  as  actually  occur  on  the  opposite  region  of  France, 
and  probably  form  the  adjacent  floor  of  the  Channel,  which  the 
Shanklin  Sands  prove  were  denuded  in  a  previous  age,  and  which 
were  probably  the  origin  of  the  sand  of  the  Portland  Rock.  Other 
granitic  centres  may  have  furnished  quartz  grains  as  well.  But  this 
French  plutonic  country  could  have  every  winter  sent  out  a  ^ight  of 
boulders,  such  as  those  sharp  angular  blocks  which  ice,  or  trees,  or 
a  continuous  shore  could  have  l«uided  where  now  found. 

Hence  the  Cambridge  area  was  a  long,  low  coast  where  few  Ttirc^ 
minifera  lived,  and  only  stray  boulders  were  occasionally  carried, 
while  the  finely  comminuted  material  was  moved  away  into  more 
open  seas  to  the  South  ;  while  to  the  North,  in  the  Hunston  Rock, 
scarcely  a  boulder  ever  found  its  way ;  and  the  deposit,  becoming 
eminently  calcareous,  gradually  thickens. 

The  next  feature,  noteworthy  in  the  rock,  is  the  green  mineral 
grains  colouring  the  marl,  and  sometimes  also  the  phosphatic 
nodules.  One  very  important  tiling  about  the  glauconite,  as  the 
green  mineral  is  named,  is  its  vast  geographical  range  over  Europe, 
and  through  much  of  Amenca.  And  sctircely  less  remarkable  is 
the  association  in  which  it  occurs.  In  England  the  oldest  bed,  in 
which  it  is  characteristic,  is  the  Sand  of  the  Portland  Rock ;  then 
it  occurs  in  amazing  quantities  in  the  Shanklin  Sandsy  and  again  in 
the  Upper  Green  Saml,  dying  away  in  the  Chalk,  to  reappear  in  the 
same  locality  with  the  Sands  of  Bracklcsham,  and  otlier  Tertiary 
strata.  Thus,  while  the  wide-spread  geographical  range  suggestively 
points  to  an  origin  as  wide-spread  as  the  sea,  the  geologieul  range, 
limited  for  the  most  part  to  an  association  w4th  sands,  all  derived 
from  the  same  parent  rocks,  seems  more  decidedly  to  indicate  an 
origin  from  local  causes.  Professor  Rogers  would  have  attributed 
it  to  a  former  Gulf-stream ;  but,  mi  fortunately,  there  are  not  suflfi- 
cient  data  to  tell  what  causes  are  producing  the  glauconite  which  is 
now  forming  along  the  Americim  Coast. 

But  it  is  to  be  questioned  whether  the  different  analyses  of  glan- 
conite  given  by  Tumer,  Berthier,  Dana,  Rogers,  Van  der  Marck,  etc., 
do  not  really  indicate  different  minerals.  All  the  grains  are  amor- 
phous, and  on  being  powdered,  yield  a  bright  green  colour.  And  it 
deserves   note  that   some   analyses  of   glauconite    are    singularly 
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to  some  of  seladonite,  the  green  earth  oconrring  in   the 

of  cert^  traps. 

lalysis  of  the  Cambridge  glauconite,  kindly  placed  at  my 

>y  Professor  Liveing,  is  as  follows  : — 

Water 10-80 

SiHca  61-09 

Alumina 9-00 

Iron  (protoxide)     19*54 

.Magnesia 3-37 

Lime  030 

Soda    3-66 

Potash 2-47 
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not  concur  with  Ehrenberg  in  regarding  these  grains  as 
nade  up  of  the  silicified  shells  of  PolythcUanUa,  or  with  the 
ji  Professor  Bailey,  who  also  found  many  grains  to  resemble 
the  aells  of  Foraminifera,  and  therefore  concludes  that  these 
)  ^redtit  agents  in  forming  the  gre^  particles.  No  decaying 
matter  could  furnish  the  grains  with  alumina  of  which  they 
from  5  to  13  per  cent. ;  and  until  detected  by  the  recent  in- 
ions  of  Professor  Forchhammer  it  was  a  substance  not  knwon 
in  the  sea.  I  haye  many  sections  of  the  glauconite  grains, 
ger  ones  have  a  few  Foraminifera  scattered  tibrough  them,  the 
which  are  often  filled  with  a  more  transparent  substance, 
f  the  Bed  Silicate.  Smaller  grains  sometimes  only  just  in- 
)  polythalamous  shell  ;  while  the  smaller  fragments  are  often 
)s.  In  many  grains  there  is  no  trace  of  structure, 
if ,  as  I  have  suggested,  the  mass  of  the  greensand  is  derived 
atonic  rocks,  its  formation,  disintegrating  the  felspars  and 
irould  set  free  all  the  ingredients  of  glauconite ;  and  in  the 
the  new  substance  might  be  formed.  Or  the  Silica  would 
cted  by  DiatomSf  FolycystincB,  etc.  Decomposing  sea- weeds, 
uld  set  free  the  necessary  alkali  to  render  them  gelatinous, 
be  particles  of  alumina  falling  through  the  shallow  water 
erve  as  nuclei  round  which  these  and  the  other  constituents 
ggregate. 

dark  phosphatic  nodules  are  usually  named  coprolites.  No 
auld  be  more  unfortunate,  for  there  is  no  evidence  of  their 
ic  origin ;  and  the  only  coprolites  foimd,  those  of  small 
ire  among  the  rarest  fossils  of  the  bed.  The  nodules  vary 
I  size  up  to  a  diameter  of  three  or  four  inches.  Most  often 
3  irregular  concretions  without  any  definite  shape,  but  fre- 
occur  as  tubes,  or  halves  of  tubes,  sometimes  more  than  a 
ig,  and  which  are  made  up  of  successive  layers.  These 
'  have  been  rolled  about  the  shore,  around  the  stems  of 
its ;  and  one  specimen,  collected  by  the  Duke  of  St.  Alban's, 
d  to  have  been  formed  about  a  stem  where  it  branched 
nously.  When  broken,  they  are  dark  brown,  having  a  dull 
,  and  sometimes  contain  scales  of  fishes  and  small  «k<^\i&. 

lU. — VO,  XXV.  7.^ 
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An  analysiB  by  Dr.  Augustas  Voelker,  F.C.S.,  gives : — 

Moisture  and  organic  matter 4*68 

Lime  43-21 

Magnesia    1'12 

Oxide  of  iron 2*46 

Alumina 1'36 

Phosphoric  acid 26'29 

Carbonic  acid 6*66 

Sulphuric  acid   0*76 

Chloride  of  sodium     0*09 

Potash    0-32 

Soda    0-60 

Insoluble  silicious  matter 8*64 

Fluorine  and  loss  4*96 
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Now,  as  many  of  the  concretions  are  rolled,  there  most  haTe  been 
gelatinous  phosphate  of  Ume  on  the  shore.  Sea-weeds  oontain 
in  their  ashes  about  2  per  cent,  of  phosphoric  add,  these  growing 
on  a  shore  where  no  sediment  was  brought,  must,  during  a  whole 
geological  period,  have  accumulated  and  set  free  by  decomposition  a 
prodigious  quantity  of  phosphoric  acid.  An  additional  quantity  would 
have  been  furnished  from  decaying  animisLls,  which,  combining  with 
lime,  would  be  in  a  gelatinous  state,  and  insoluble  in  water ;  this  has 
been  rolled  into  nodules  with  carbonate  of  lime  and  materials  on  the 
strand.  The  phosphatic  nodules  of  the  Crag  appear  to  have  had  a 
similar  and  concretionary  origin.  But  it  is  not  impossible  that  denu- 
dation of  deposits  in  the  Palaeozoic  Rocks,  as  of  Estramadura,  may 
have  assisted  in  furnishing  the  material  for  the  nodules  of  phosphate 
of  lime  which  abound  in  all  our  Cretaceous  rocks. 

And  now  of  the  components  of  the  rock  there  only  remain  to  be 
noticed  the  chalky  mud,  consisting  chiefly  of  Foraminifera,  similar  to 
those  of  the  Chalk,  and  the  other  fossils. 

These  scattered  through  the  bed  are  all  badly  preserved.  Bones 
are  mineralized  with  phosphate  of  lime,  almost  invariably  broken, 
and  rarely  occur  in  a  series  referable  to  one  animal ;  and  when  this 
does  happen  the  associated  bones  are  generally  washed  into  pockets  of 
the  Gault.  They  include  birds,  sauromia,  two  ichthyosaurs,  numeroofl 
plesiosaurs,  polyptychodon,  if  such  a  genus  exist,  several  genera  of 
chelonia,  crocodiles,  lizards,  dinosaurs,  and  numerous  sharks,  chime- 
roids,  and  bony-scaled  and  soft-scaled  fishes.  Some  of  the  reptiles  are 
certainly  land  animals,  others  are  as  unquestionably  marine,  though 
nearly  all  could  travel  on  the  shore.* 

The  moUusca  are  all  well  represented,  but  there  are  no  examples 
that  can  be  considered  as  land  shells.  Nearly  all  the  shells  having  been 
formed  of  arragonite  are  recognised  only  by  their  moulds  in  phosphate 

^  Notes  on  some  some  of  the  Mollusca  and  Echinodcnns  of  the  Upper  Greeofand 
will  be  found  in  the  Annals  of  Natural  History  for  February,  April,  and  July,  1861, 
and  October,  1866.    And  on  the  Pterodactyles,  for  February,  I860,  and  May.  1S66. 
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of  lime,  while  a  few  with  caloite  shells,  such  as  Osirea,  Neriia,  etc., 
are  well  preserved.  Many  of  the  casts  are  worn  and  often  have 
oysters  and  PUcatula  growing  upon  them,  showing  that  the  shells 
were  removed  while  the  specimens  rolled  on  the  shore. 

Echinoderms,  crustacea,  polyzoa,  corals  and  sponges,  all  have  a 
fair  proportion  of  species.  But  nearly  everything  is  mineralized  and 
infiltrated  with  the  phosphate,  thou^  small  brachiopods,  serpidae, 
polyzoa  and  cirripedes  have  escaped. 

The  only  evidence  of  vegetable  life  on  land  is  found  in  balls  of 
resin,  of  four  or  five  different  kinds,  which  bum  with  pungent  fumes, 
some  of  them  having  a  plum-like  smelL 

Such  is  the  Cambridge  Greensand  in  its  aspect  as  a  rock,  a  con- 
sideration of  which  may  pave  the  way  for  explaining  how  it  came  to 
have  its  peculiar  fauna ;  for  a  knowledge  of  the  origin  of  rooks  is 
ihe  very  hornbook  of  biology,  both  recent  and  fossil. 


2sroa?iCES    oif    :mie3:m:oii&s. 

— » 

L — Phosphatio  Nodulss. 

AT  a  rec^it  meeting  of  the  ''Bath  Natural  Histoiy  and  Antiqoa- 
rian  Field-club,'*  ttie  President,  the  Kev.  L.  Jenyns,  M.A.,  F.L.S., 
F.G.S.,  delivered  a  lecture  on  the  Phosphatic  Nodules  obtained  in 
the  eastern  counties  for  agricultural  purposes.  He  treated  the  sub- 
ject both  in  its  geological  and  economic  points  of  view.  Phosphatic 
nodules,  erroneously  called  "  coprolites,"  are  worked  most  exten- 
sively in  the  counties  of  Cambridge  and  Suffolk.  The  application 
of  them  to  Agricultural  purposes  is  due  to  the  scientific  acumen 
of  the  late  Professor  Henslow,  who,  while  on  a  visit  at  Felixtow, 
in  1842,  noticed  the  occurronco  of  certain  nodules  or  concretions  in 
the  Red  Crag  (which  is  largely  developed  there),  and  in  a  commu- 
nication, read  before  the  Britirfi  Association  in  1845,  he  suggested 
the  uses  to  which  they  might  be  put  in  agriculture. 

The  phosphatic  nodules  of  Cambridgeshire  occur  in  the  Upper 
Greensand,  forming  a  stratum  generally  from  six  to  nine  inches  in 
thickness,  and  extending  over  many  miles  in  the  vicinity  of  Cam- 
bridge, they  sometimes  form  an  even  layer  on  the  Gault,  but  are  not 
unfrequently  found  in  cavities  hollowed  out  here  and  there  on  its 
surface. 

The  Suffolk  nodules,  obtained  from  the  Red  Crag,  are  of  rather 
less  value  than  those  of  Cambridgeshire,  as  they  contain  a  smaller 
percentage  of  phosphate  of  lime.  They  are  similar  to  nodides  oc- 
curring in  the  London  clay,  from  which  deposit  they  have  been 
derived.  The  Eocene  nodules  contain  from  60  to  60  per  cent,  of 
lime,  while  those  from  the  Crag  average  about  63  per  cent  of  it, 
with  13  per  cent  of  phosphate  of  iron  as  well  as  carbonate  of  lime 
and  volatile  matter. 

With  regard  to  the  nodules  from  strata  in  other  coM\i\\^'a>,'^&x. 
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JenynR  stated,  on  the  authority  of  Mr.  Charles  Moore,  F.6.S.,  thafc^ 
phosphatic  nodules  are  found  in  the  Upper  Greensand,  which  is  verjr' 
oontinuous  at  the  base  of  the  Chalk  escarpment  throughout  th^ 
counties  of  Wilts,  Dorset,  Somerset,  and  Devon,  it  is,  however^ 
seldom  opened,  and  when  opened  the  phosphatic  nodules,  though. 
present,  are  not  so  abundant  as  at  Cambridge,  and  together  with  th»> 
fact  that  they  are  more  silicious  and  consequently  contain  less  phos^ 
phatic  matter,  Mr.  Moore  thought  it  doubtful  whether  the  beds  in. 
the  south-west  of  England  would  ever  repay  the  cost  of  working. 


n. — ^EozooN  IK  Bohhoa  and  in  Bavabia. 
Bt  Messrs  Hochstettbe  and  Gumbsl, 

[ITbBER    das     YoBKOmCBW    TON     EoZOdN     IM     XBTSTALLINISOHVr     KaI.KB    TON 

KauMMAu  IN  siiDLiOHEN  BoHMBN.     Voii  Prof.  Dr.  Ferdinand  ton  Hoob* 

STBTTBR.     870.  1866.     UeBBB  DikS  YORXOXXBN  ¥01^^  EOZOON  IM  OSTBATBBUCHBT 

Uroebiroe  ;  mit  3  Tafelen.    Yon  C.  Gumbbl.    8to.  1866.] 

L 

AFTER  noticing  the  discovery  of  EozoGn  in  Canada  and  Ireland, 
and  its  geological  importance.  Dr.  Hochstetter,  in  his  paper 
(read  l^fore  the  Vienna  Academy  of  Sciences),  briefly  exphdns  the 
relations  of  the  gneiss  of  Southern  Bohemia.  This  consists  of  two 
great  series  of  gneissose  and  granitic  rocks,  great  infoldings  of  which 
form  the  moimtain-range  of  the  Bohmerwald.  The  lower  (1)  is 
Gumbors  "  Grojic  Gneiss,"  and  the  upper  scries  (2)  is  his  "  Her- 
(jynian  Gneiss ; "  this  latter  contains  (like  the  Laurentian  Gneiss  of 
Canada)  beds  of  graphite  and  of  serpentinous  marble.  Pebbles  of 
quartz  in  it,  and  its  bituminous  odour  when  struck  with  a  hammer, 
had  already  satisfied  Dr.  Hochstetter  of  the  sedimentary  character  of 
the  marble  ;  and  he  sent  some  of  the  green  variety  (from  Krummau) 
to  Dr.  Carpenter,  who  determined  the  presence  of  Eozodn  in  it 

The  upper  gneiss  is  succeeded  unconformably  by  (3)  mica-schist, 
here  referred  to  the  Upper  Laurentian ;  this  by  (4)  clay-slates ;  and 
(5)  the  "Przibram  schists"  (with  Annelid-marks, — Frt'fsc^),  which 
are  tabulated  together  as  equal  to  the  Lower  Cambrian  or  LongmjTid 
rocks  of  Britain,  and  the  Huronian  of  Canada.  Li  the  diagram, 
however,  No.  4  is  comformable  to  No.  3 ;  but  there  is  a  violent 
unconformity  ])etween  No.  4  and  No.  5.  The  l^rzibram  grauwacke 
follows  next,  and,  with  the  "  Ginetz  beds,'  (or  "Primordial  beds" 
of  Barrande),  is  grouped  as  the  Upper  Cambrian  of  Britain,  and  the 
Taconic  beds,  or  Potsdam  sandstone,  of  North  America. 

II.  Herr  G umbel  commences  his  more  elaborate  memoir  (read 
before  the  Mimich  Academy  of  Sciences)  with  well-considered  re- 
marks on  the  importance  of  Uie  discovery  of  anything  like  oiganic 
remains  in  metamorphic  rocks,  especially  in  those  of  oldest  date  ; — 
such  discoveries,  he  says  truly,  give  a  new  dawn-light  to  geologists 
soiuching  out  the  earth's  primaeval  history.  He  then  proceeds  to 
sketch  the  chief  geological  characters  of  the  so-called  "primitive 
^lockti''  of  Eastern  Bavaria,  and  to  compare  them  with  Logan's 
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Xamentian  and  Huronian  systems  of  Canada,  and  Murchison's 
•'fundamental  gneiss"  of  Scotland.  In  Eastern  Bavaria  Heir 
Gombel  distinguislies  (1)  the  Hercynian  clay-slate ;  (2)  the  Her- 
cynian  mica-schist  (Upper  Laurentian) ;  (3)  the  Hercynian  gneiss 
of  Bavaria  and  Bohemia  (comprehending  the  Donau  gneiss,  or  gneiss 
of  the  Danube) ;  (4)  the  Bojic  gneiss  (3  and  4  together  constituting 
the  "  primitive  gneiss,*"  equivalent  to  liie  Laurentian  system). 

The  Eazodn  and  the  serpentinous  marble,  or  ophicaldte,  of  which 
it  forms  part,  are  then  carefully  described, — ^both  the  Canadian 
EozoSn,  after  Dawson,  Carpenter,  and  Himt,  and  the  Bavarian,  from 
Berr  Gambel's  own  careful  researches,  assisted  by  Herm  Reber  and 
Schwager.  The  gneiss  and  its  associated  rocks  and  minerals  are 
iescribed,  especidly  the  limestone  and  its  Eozoonal  structure, 
together  with  some  obscure  organic  remains,  possibly  Bryozoaik 
This  marble  is  equivalent  to  that  of  Krummau,  treated  of  by  Dr. 
Hochstetter.  There  are  also  bands  of  marble  higher  up,  in  the 
Hercynian  clay-slate,  on  the  south  and  south-east  of  the  Fichtel- 
gebirge,  near  Wunsiedel,  answering  to  the  Cambrian  or  Huronian 
EOne  ;  and  this  marble  contains  traces  of  Eozodn  sufficiently  distinct 
to  be  termed  Eozodn  Bavaricum  by  Herr  Giimbel.  Dr.  A.  Fritsch 
has  found  Annelid-marks  in  this  grauwacke  at  Przibram ;  and  Dr. 
Beuss  has  detected  Crinoidal  and  Foraminiferal  remains  in  a  lime- 
stone equivalent  to  the  above  near  Eeichen  stein. 

Herr  Giimbel  finds  EozoOn  Canadense  also  in  the  famous  pargasite 
of  Finland ;  traces  of  Eozoon  in  a  piece  of  coccolite-limestone  from 
New  York ;  in  the  serpentinous  marble  of  Tunsberg ;  in  the  chon- 
droditic  marble  of  Boden,  Saxony  ;  in  a  serpentinous  blackish 
marble  from  Hodrisch,  Hungary ;  and  in  a  serpentine-marble  from 
Reichenbach,  Silesia. 

Characteristic  Eozoonal  structures,  and  some  obscure  organisms, 
are  very  well  figured  in  plate  i. ;  and  two  specimens  of  the  Eozoon - 
rock  itself,  prepared  witii  acid,  are  nature-printed  with  colour  in 
plates  iL  and  iiL  T.  B.  J. 


m. — On  the  Jostedal-br^  Glacieks  in  Norway. 

By  C.  M.  Doughty,  B.A. 
[8vo.  London,  Stanford,  1866,  pp.  14,  with  a  coloured  chart] 

THE  author  describes  the  chief  ice-streams  which  form  the  outlets 
of  the  southern  slope  of  the  great  Jostedal-brse.*  Glaciers, 
he  says,  may  be  divided  into  two  kinds — one  consisting  of  a  stream 
and  reservoir,  like  those  common  in  the  Alps ;  and  the  other  forming, 
as  it  were,  a  crust  to  a  large  tract  of  land,  and  having  several 
streams  or  outflows,  like  that  at  present  covering  Greenland.  The 
Norwegian  Glaciers,  for  the  most  part,  are  certainly  of  this  nature, 
from  the  peculiar  character  of  the  country — a  great  Alpine  boss,  as 

>  The  JoHtedal-hre  lies  hetween  the  parallels  of  61*  and  62^    It  is  a  ridge  of 
irregular  shape,  some  sixty  miles  long,  but  of  inconsiderable  biead\\i. 


310  Dou^hty^-JSatedal-bra  Glaciers  m  Nomojf. 

it  were,  cut  up  into  immenBe  plateaux  by  the  intersecting  i^alleys. 
On  as  many  of  these  plateaux  as  reach  the  snow  line,  the  snow, 
which  is  constantly  accomulating,  becomes  transformed  into  a  oom- 
pact  icy  mass,  traversed  by  crevasses,  and  by  its  weight  the  entire 
mass  ^:adually  finds  its  way  to  lower  levels,  both  squeezing  out 
its  surplus  down  the  valleys  as  ordinary  glader-streams,  and  dis- 
charging from  the  cliffs  in  shoots  of  ice-blocks. 

Mr.  Doughty  gives  acoounts  of  the  several  glaciers  marked  on 
the  small  plan  of  Jostedal,  with  measurements  made  by  him  with 
a  theodolite,  in  July  and  August,  1864: ;  and  his  observations  tend  to 
prove  the  identity  of  the  grader  streams  of  Norway  with  those  of 
the  Alps.  He  makes  some  remarks  on  the  nature  of  the  channeU  of 
the  ice-streams,  and  on  the  moraines,  and  states  that,  as  specimens 
of  the  contemporaneous  fauna  and  flora  are  being  entombed  every  day 
in  the  glacial  accumulations,  and  man  occasionally  among  the  resti 
veiy  early  traces  of  the  human  race  may  be  looked  for  in  the  deposits 
of  the  older  glaciers,  if  man  were  then  in  existence  and  inhabited 
those  parts  of  the  globe.  H-  B.  W. 


IV. — The  Flint  Implsments  of  Spisitnis  in  Hainaut. 

By  Professor  C.  Malaisb,  Docteur  en  sciences  natareUes,  etc. 
[BuLLBT.  DB  l'Acad.  Bot.  db  Bbloiquf,  2me.  s^rie,  tome  xxi.,  1866.] 

IN  this  communication  Prof.  Malaise  records  the  discovery  of  a 
number  of  worked  flints,  below  the  loess  (tlie  *  Hesbayan  mud  * 
of  M.  Dumont),  near  the  village  of  Spiennes,  soutli-east  of  Mens; 
they  are  very  rudely  shaped,  and  belong  to  the  "  Stone  age." 

The  loess  caps  two  plateaux  between  wliich  the  river  Trouille 
flows  before  passing  Spiennes ;  it  has  a  varied  composition,  often 
argillaceous  and  of  a  brownish-yellow  colour  in  the  upper  part,  and 
calcareous,  of  a  greyer  colour,  with  calcareous  concretions  containing 
fresh-water  shells,  deeper  down.  Worked  flints  were  obtained  in 
attu,  just  below  this  deposit  of  loess,  but  they  were  also  found  scat- 
t-ered  over  the  surface  of  the  plateaux ;  their  position,  and  the  geo- 
logical structure  of  the  coimtry  will  bo  seen  from  the  accompanying 
section  by  Prof.  Malaise. 
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Section  of  the  left  Bank  of  thb  Tbouillb. 

1.  Loess.       2  Flint  Implements.       3.  Pebblj-bed.       4.  GUuconitic-bed. 

5.  Chalk,  with  Flints. 

The  flint  implements  vary  both  in  shape,  and  in  the  degree  of 
BniBh ;  those  found  in  place  differ  from  those  found  on  the  surface 
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of  the  oonntry,  inasmuch  aa  the  latter  possess  a  peculiar  superficial 
alteration,  accompanied  with  traces  of  oxide  of  iron,  which  bespeak 
their  antiquity.  The  implements  are  made  from  the  black  flints  of 
the  chalk.  H.  B.  W. 


V. — MiNXBALOGIOAL,  OsOLOGIOAL,  AND    PaLlSONTOLOGIOAL   AoCOUNT 

OF  THS  ''  Meule  "  (Grindstone)  of  Bbacqusgniks. 

By  MM.  B&iABT  and  Cobnst,  CiTil  Engineers. 

rriHE  lock,  to  which  the  miners  of  the  neighbourhood  of  Mons 
JL  have  given  the  name  Jtfetile,  is  one  of  the  most  interesting  of 
the  Cretaceous  strata  of  Hainaut  It  is  a  glauconitic  and  opaliferous 
sandstone,  attaining  sometimes  180  metres  in  thickness.  The  hy- 
drated  and  soluble  silica,  which  it  yields  abundantly,  distinguishes  it 
from  all  the  other  Cretaceous  rocks.  It  is  placed  by  Dumont  in  the 
upper  part  of  his  Hervien  system,  and  is  therefore  the  equiv^ent  of 
the  Grault.  Few  fossils  have  hitherto  been  obtained  from  it,  but  the 
authors  now  record,  from  two  well-borings  at  Bracquegnies,  93 
species,  namely : — 41  Qasteropods,  51  Lamellibranchs,  and  1  Ser- 
pola.  There  is  a  remarkable  absence  of  Brachiopods  and  Cephalo- 
poda, and  this  fietct,  together  with  the  mineralogiccd  character  of  the 
rock,  (?)  point  to  its  formation  in  deep  water,  and  at  a  considerable 
distance  from  the  land. 

Fifty-one  of  the  species  noticed  are  well-known  forms,  and  afford 
material  for  the  comparison  of  the  Meule  bed  with  other  deposits 
6  of  these  species  are  found  only  in  the  Touriia  of  Toumay  and 
Montignies-sur-Roc ;  8  in  the  Cenomanian  strata  of  Rouen ;  13  in 
that  of  Sarthe ;  and  42  in  the  Blackdown  Beds. 

The  memoir  is  illustrated  with  seven  quai-to  plates  of  the  fossils, 
drawn  by  M.  Briart,  and  accompanied  with  carefully  prepared  de- 
scriptions.— L'Insiituty  May  16,  1866. 


VL — ^Tbans-Cauoasian  Rkseakches  by  H.  Abioh. 

[Apkrcu  db  mes  Yoyaqes  an  T&anscaucasie  bn  1864.    Par  H.  Abich.     8to. 

Moscow,  1865.] 

IN  communicating  to  the  Imperial  Academy  at  Moscow  the  results 
of  his  travels  in  1864,  in  the  regions  south  of  the  Caucasus,  M. 
Abich  mentioned  that  the  points  he  had  in  view  during  his  last  five 
excursions  from  Tiflis  were  chiefly  to  define  the  limits  and  characters 
of  the  Tertiary  and  Secondary  Strata  of  the  Southern  fleuiks  of 
the    Caucasus, — to   study   the   relationships  of    the  schistose  and 

franitic  rocks  of  the  chain,  and  the  trachytes  of  the  extinct  volcanos, 
Jlbourouz  and  Kasbek  ;  also  to  examine  the  Tertiary  and  Quartemary 
formations  of  the  plain  of  Colchis,  and  to  finish  his  special  geological 
map  of  the  canton  of  Sazeretlo.  As  a  point  of  geological  interest 
and  of  practical  importance,  M.  Abich  refers  to  the  great  extent  of 
the  Oxfordian  Rocks  in  the  mountains  between  the  Kour  and  the 
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Arazes.  In  the  ''  CarboniferouB  "  rocks,  overlying  the  "  Devonian  ^ 
Armenia,  there  appears  to  be  no  coal ;  but  it  is  found  in  the  Juraasi' 
strata  there.   In  the  Caucasian  isthmus  there  are  Oxfordian  grit-bed 


containing  plant-remains  and  coal,  and  these  are  related  to  the  coal-bed : 
of  tlie  southern  flank  of  the  Caucasus  (at  Tqirbouly)  and  to  ansJogou. 
deposits  in  the  Elbourouz  of  Persia, — constituting,  in  fact,  a 
formation   of   the   Oxfordian    period,    which   stretches,    probably^  ^ 
beneath  the  basin  of  the  Caspian.     M.  Abich  has  proof  of  the  Oi  — 
fordian  strata  being  well  developed  also  in  the  mountains  croesin^- 
tho  Araxes,  between  Ordoubad  and  Migri,  where  coal  of  considerabLo 
thickness  and  of  Oxfordian  age  occurs  near  the  village  of  Benampta- 
chapour,  up  the  Migri  Valley,  nearly  3,000  feet  above  the  level  of 
the  Araxes.     Similar  plant-bearing  Oxfordian  grits  M.  Abich  dis- 
covered, in  1862,  in  the  mountains,  north  of  the  Lake  of  Gohtsdiai, 
near  Daschkesan,  and  in  the  valley  of  Bojan,  near  EUsabcthpol ;  and 
in  1861:,  besides  the  indications  above-mentioned,  he  found  them  also 
on  the  left  bank  of  the  valley  of  the  Terter  at  the  foot  of  the 
Mourovdagh.  T.  B.  J. 


Vn. — The  Dublin  Quabteblt  Journal  of  Souenok.    No.  XXIL 

April,  1866. 

SOME  very  interesting  papers  on  Zoology,  Meteorology,  Com- 
parative Anatomy,  and  ArchsBology,  form  the  bulk  of  this  part 
There  is  also  an  account  by  the  Rev.  Dr.  S.  Haughton  of  some 
Meteoric.  Stones  that  have  fallen  in  Ireland.  One  fell  at  Dundrum, 
Tipperary,  in  August,  1865  ;  it  consists  of  Iron..  Iron-oxide,  Pyrites, 
Chrysolite,  and  some  other  silicate  of  Magnesia,  <feo.,  with  Nickel 
and  Chrome.  Some  aerolites  that  fell  at  Killeter,  in  Tyrone,  April 
1864,  consist  of  Iron,  Iron-oxide,  Pyrites,  some  Silicates,  including 
homblendic  mineral,  near  to  Anthophyllite,  in  composition,  with  a 
little  Nickel  and  Chrome,  and  a  trace  of  Cobalt.  T.  R.  J. 


EEVIE^WS. 


I. — Memoirs  of  the  Geological  Survey  of  Great  Britain  and 
OF  THE  Museum  of  Practical  Geology.  The  Geology  of 
THE  Country  abound  Stocki'ORt,  Macclesfield,  Congleton, 
AND  Lekk.— (Sheets  81,  N.W.,  and  81,  S.W.,  of  the  Map  of  the 
Geological  Survey  of  Great  Britain.)  By  E.  Hull,  B.A.,  F.G.S., 
and  A.  H.  Green,  M.A.,  F.G.S.  List  of  Fossils  revised  by  R. 
Etueridoe,  F.R.S.E.,  F.G.S.  Published  by  order  of  the  Lords- 
Commissioners  of  Her  Majesty's  Treasury.     8vo.     London,  1866. 

THE  district  here   described  comprises,  on  the  north,  the  south- 
eastern prolongation  of  the  Lancashire  Coal-field, — on  the  south, 
the  northern  apex  of  the  Coal-field  of  the  Potteries,  one  of  tlie 
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Coal-basins  of  North  Staffordshire.  Both  of  these  coal-tracts  are 
abruptly  bounded  on  the  west  by  the  great  "  Red-rock  Fault; "  and 
on  the  east,  from  beneath  them,  come  out  the  barren  Millstono-grit, 
and  underlying  Yoredale  shales  and  Mountain-limestone.  These, 
broken  by  great  faults,  undulate  in  broad  troughs  and  arches  over 
the  High  Peak  district,  and  then  pass  beneath  the  great  coal-fields  of 
Western  Yorkshire.  In  the  country  imder  notice,  some  other  patches 
of  Coal-measures  have  been  preserved  in  the  great  synclinal  of 
Millstone-grit,  called  the  Goyt  Trough.  To  point  out  the  exact 
definition  of  all  these  coal-areas,  and  the  real  position  and  out-crop 
of  their  several  coal-seams,  has  been,  of  course,  one  of  the  main 
objects  of  the  Greological  Surveyors, — ^these  points  having  direct  prac- 
tical bearings  on  the  commerce  and  welfare  of  this  important  manu- 
facturing district.  With  the  aid  of  the  many  proprietors,  managers, 
and  others,  who  are  duly  mentioned  in  the  Preface,  the  details  of  the 
numerous  coal-workings  have  been  got  together,  and  scientificar 
ooUated,  and  now  plainly  illustrated  for  the  benefit  of  all.  Great 
good  must  arise  from  this  ;  for  those  now  working  the  coal  can  learn 
with  certainty  the  relationship  of  the  strata  in  their  several  pro- 
perties to  those  in  the  neighbourhood,  and  may  be  spared  uncertainty 
and  expense  in  further  operations.  Moreover,  in  the  immediate 
vicinity  of  Stockport,  some  square-miles  of  "red-ground"  along 
the  great  fault  are  shown  to  consist  of  Permian  strata,  close  upon 
the  Coal-measiu-es,  and  allowing  these  latter  to  be  reached,  and  not 
of  the  red  strata  of  the  Triassic  series  high  up,  overlying  both  Per- 
mian-beds and  Coal-measures,  and  too  thick  to  allow  of  profitable 
sinking. 

Other  points  of  interest  and,  indeed,  results  of  much  value,  are  to  be 
found  in  the  admirable  delineation  and  description  of  the  geological 
structure  of  the  district,  formed  (beneath  its  coating  of  Boulder-clay, 
sand,  and  gravel,)  simply  of  a  succession  of  Carboniferous,  Permian, 
and  Triassic  strata,  broken,  however,  by  innumerable  faults,  mainly 
"with  a  N.S.  direction,  but  often  transverse  and  oblique.  The  general 
geological  structure  and  its  relation  to  the  hills  and  rivers,  the  nature 
of  faults,  landslips,  the  causes  and  results  of  denudation,  and  other 
allied  subjects,  are  here  treated  of  by  really  good  observers,  and  clear 
and  cautious  thinkers.  The  illustrative  sketches  and  diagrams,  as 
well  as  the  reduced  map,  are  admirable  ;  and,  whilst  the  coal-owners 
and  "  practical  men  "  will  have  these  explanations  of  the  Maccles- 
field map  at  their  elbow  for  constant  reference,  pure  geologists  will 
scarcely  find  a  j>age  but  must  interest  them,  either  by  descriptions, 
elucidations,  or  suggestions  relating  to  the  various  deposits  treated  of 
(Palajozoic,  Mesozoic,  and  Post-Tertiary),  as  to  their  origin,  modifica- 
tions, and  actual  condition.  Tlie  Appendix,  enumerating  the  Fossils 
found  in  the  several  sets  of  strata  of  the  district,  is,  in  itself,  an 
important  addition  to  palaeontology.  Recurring  to  the  Memoir 
itself,  we  must  remark  that  Messrs.  Hull  and  Green  have  taken 
much  pains  to  explain  the  relationship  of  the  "Yoredale  Series"  in 
Yorkshire,  Derbyshire,  and  Staffordshire ;  and  they  have  with  great 
care   worked  out  the   difierent  members   of   the   "  MAi\sXfirw^-^r^» 
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Series/'  whioh  they  prove  to  be  nearly  2,800  feet  thick  in  Torkahiie, 
with  five  thick  beds  of  gritstone, — about  half  of  the  thickness  in 
Derbyshire, — and  only  about  300  feet  thick,  with  two  gritstone 
beds,  in  North  Staffordshire.  They  point  out  that  the  topmost  of 
these  grits  (the  ''Bough-rock"),  and  the  third,  are  continooaa 
throughout;  and  that  each  great  grit-bed  had  a  coal-seam  on  its 
surface,  indicating  that,  in  the  intervals,  during  which  the  changes, 
resulting  in  difference  of  deposits,  wore  being  brought  about^  each 
grit-bed  became  for  a  time  a  land-surface. 


n. — Oeologioal    Sketches.     By  L.  Agassiz.     London,  1866. 

Tbubneb  &  Co.     8vo.,  pp.  311. 

TEnS  volume  contains  a  series  of  articles  by  the  well-known 
Naturalist  and  Geologist,  Professor  L.  Agassiz,  and  first  ap- 
peared in  an  American  periodical,  but  has  since  been  revised  and 
collected  into  one  volume. 

The  contents,  originally  delivered  as  popular  lectures,  embrace 
some  of  the  leading  and  more  interesting  &cts  of  geological  scienoe, 
and  are  to  some  extent  illustrative  of  American  geology,  combined, 
however,  with  similar  as  well  as  sdditional  phenomena  presented  by 
the  Old  World,  with  which  the  author  is  thoroughly  cognizant. 

The  varied  nature  of  the  lectures  will  be  seen  from  the  following 
subjects, — ^America,  the  Old  World, — the  Silurian  Beach, — the  Fern 
Forests  of  the  Carboniferous  Period, — Mountains  and  their  Origin, — 
the  Growth  of  Continents, — the  Secondary  and  Tertiary  Ages,  and 
their  characteristic  animals ;  which  are  followed  by  three  chapters 
on  a  favourite  study  of  the  author, — viz.  :  the  formation,  internal 
structure,  external  appearance,  and  progression  of  Glaciers.  The 
subject  of  Glaciers,  with  wliich  Professor  Agiissiz  is  so  well  acquainted, 
occu{)ies  one-third  of  the  volume,  and  is  treated  with  special  reference 
to  their  geological  significance,  and  is  to  some  extent  introductory  to 
a  future  work,  in  which  the  former  extension  of  glaciers  in  America 
and  Europe — ^the  history  of  their  retreat,  and  the  changes  which  the 
climate  of  our  globe  has  iiiidergone»  will  be  explained. 

The  style  of  tlie  work  is  familiar,  and  fulfils  the  intention  for 
which  the  original  lectures  were  published,  of  placing  before  the 
reader  some  pictures  of  the  Old  World,  with  the  animals  and  plants 
tliat  have  inhabited  it  at  various  times,  avoiding  as  far  as  possible, 
all  debateable  ground,  embodying  those  parts  of  the  subject  which 
are  best  known,  and  can  therefore  be  more  clearly  presented. 

Leaving  out  the  Eozoon  of  the  Laurentian  rocks,  the  author  has 
the  following  suggestive  passage  in  the  chapter  on  the  Silurian 
beach  : — "  To  look  on  the  first  land  that  was  ever  lifted  above  the 
waste  of  waters,  to  follow  the  shore  where  the  earliest  animals  and 
plants  were  created  when  the  thought  of  Grod  first  expressed  itself 
in  organic  forms,  to  hold  in  one*s  hand  a  bit  of  stone  from  an  old 
sea -beach,  hardened  into  rock  thousands  of  centuries  ago,  and 
Btudded  with  the  beings  that  once  crept  upon  its  surface,  or  were 
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•tranded  there  by  some  retreating  wave,  is  even  of  deeper  interest 
ia  men  than  the  relics  of  their  own  race,  for  these  things  tell  more 
directly  of  the  thoughts  and  creative  acts  of  God." 

Professor  Agassiz  considers  that  traces  of  birds  in  the  Secondary 
depofiifB  are  of  doubtful  character,  and  is  of  the  opinion  that  the 
remains  of  the  feathered  AniTnalH  found  in  the  Solenhofen  Limestone 
do  not  belong  to  a  genuine  bird,  but  to  one  of  those  synthetic  types, 
in  which  reptilian  structure  is  combined  with  certain  bird-like 
features.  Many  other  interesting  points  of  Palaeontology  are  noticed ; 
and  the  author's  objections  to  the  development  theory,  and  the  facts 
upon  which  they  are  based,  are  discussed  when  alludmg  to  the  fishes 
and  Oephalopods  of  the  Jurassic  and  Cretaceous  strata,  in  the  chapter 
on  the  (Geological  Middle  Age. 

The  work  would  have  been  rendered  still  more  instructive  had 
the  illustrations  been  either  omitted  altogether,  or  been  of  a  some- 
what better  style  of  execution,  and,  in  some  instances,  more  correctly 
dmwn  :  thus,  at  page  177,  the  Turrilite  is  represented  as  a  dextral 
diell,  instead  of  sinistral,  which  is  the  general  form  of  that  genua 
of  Cephalopods.  Still,  however,  the  volume  is  an  acceptable  sddition 
to  our  geological  literature,  as  conveying  in  a  pleasing  manner  the 
leading  principles  of  the  science. 


lEL — ^Thx  Age  of  Man  Gvqlogically  Gonsidkbkd  in  its  Bearings 
ON  THE  Truths  OF  THE  Bible.  By  the  Kev.  John  Kirk.  "Christian 
News "  Office,  Glasgow.     18mo.  pp.  264,  cloth,  2«.     1866. 


W'E  have  had  our  attention  directed  to  the  little  book  whose  title 
is  given  above,  by  a  fly-leaf  advertisement  reprinted  from 
Professor  Kirk's  oum  orgauy  the  "Christian  News,"  of  May  26th, 
and  headed  "  Letter  from  Sir  Chas.  Lyell,  Bart.,  to  the  Rev.  Prof. 
Kirk."     (Dated  17th  May,   1866.) 

Sir  Charles  Lyell  will  probably  be  as  astonished  as  we  were,  to  see 
his  private  letter  to  Mr.  Kirk  converted  by  that  enterprising  gentle- 
man into  an  advertisement,  and  it  will  no  doubly  as  Mr.  Kirk  naively 
observes,  "tend  to  promote  the  perusal  of  the  little  volume  to  which 
it  refers." 

Sir  Charles  will  doubtless  (after  reading  the  book)  be  more 
cautious,  for  the  future,  in  sending  autograph  letters  to  authors  of 
doubtful  scientific  books.  As  this  letter  is  now  before  the  public, 
we  will  quote  one  sentence  from  it  "  I  am  sorry  to  say  that  the 
works  in  general  published  by  theologians  on  geology,  although  in 
number,  I  believe,  they  have,  in  the  course  of  the  last  thirty  years, 
equalled  all  those  written  by  adepts  in  the  science,  show  such  want 
of  acquaintance  with  the  elements  of  the  subject,  that  my  friends  are 
in  the  habit  of  neglecting  them  entirely  ;  but  no  doubt  I  shall  profit 
by  your  objections." Led  by  the  same  hope,  we  have  care- 
filly  perused  Mr.  Kirk's  book,  and  can  only  say,  that  so  far  from 
finding  any  exception  to  the  above  description,  we  are  compelled  to 
include  its  author  in  the  same  class,  and  are  sorry  to  add  that  h&  v& 
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not  only  deficient  in  geological  knowledge,  but  also  in  good  mannei 

towards  his  opponent, — ^a  grave  fault  in  a  minister,  and  still  worse  h 

one  who  is  a  '^  Professor  of  praetieal  Theology  in  the  Evangelica^B 
Union  Academy." 

It  needs  no  practised  eye  to  detect  the  leading  features  in  thioM 
mild  essay  at  book -making,  in  which  our  author  is  familiar. 

First  we  observe  the  endless  repetition  of  Sir  C.  Lyell's  name, 
whom,  however,  he  speaks  in  the  most  contemptuous  terms  through- 
out his  book. 

In  Chapter  I.,  entitled  "  Ignorance  and  Error,"  he  compares 
with  an  ignorant  school-girl,  who,  seeing  steam-boats  with  "  wheelB," 
wondered  what  they  would  do  when  they  came  to  deep   water 
"  We  could  stake  a  good  deal,"  adds  the  reverend  gentleman,  " 
she  would  have  beat  Sir  Charles  Lyell  himself,  if  called  to  speak  oi 
the  subject  of  the  growth  of  peat"  (pp.  11  and  12)  1 

Again,  p.  73.     "  This  spirit  of  carelessness  follows  Sir  ChaileSa 
even  in  the  reading  of  the  proofs  of  his  volume  (*  The  Antiquity  oi 
Man').      For  example,  he  says,  r^arding  the  peat-formation  a^ 
Abbeville  : — "  This  vegetable  matter  is  all  of  submarine — (yes, 
*  sub-marine') — or  fresh  water  origin "  (p.  111).     Mr.  Kirk  adds : — 
"  We  are  perfectly  well  aware  of  the  difficulty  of  keeping  the  printer* 
right,  and  this  blunder  is  no  doubt  the  resiilt  of  a  mere  slip  of  the 
pen  or  of  the  press ;  but  it  is  in  thorough  keeping  with  everything 
else  in  the  book." 

Had  the  Rev.  Prof.  Kirk  turned  to  the  list  of  errata  and  corrigenda 
at  the  end  of  the  "Antiquity  of  Man,"  he  would  have  found  "for 
submarine  read  «upr araariiie."  It  would  be  well  if  spelling  formed 
one  of  the  qualifications  necessary  for  the  post  of  Professor  in  the 
Evangelical  Union  Academy,  as  in  that  case  we  might  find  "  Abbey- 
ville"  spelt  witliout  a  y  (p.  72)  ;fluminali8,  not  "  flumenalis"  (more 
than  twenty  times,  pp.  201-210) ;  ^lutonic,  not  '' platontc"  (p.  143)  ; 
unioy  not  "t/ni*"  (p.  203)  ;  primigenius,  not  *' primogenitis"  (pp. 
220-221)  ;  tichorhinus,  not  *' tichorinns"  (p.  221)  ;  impenmSy  not 
"  impefinius"  (p.  185) ;  we  notice  typographical  blunders  of  common 
words  at  pp.  109,  133,  135,  205,  229,  but  there  is  no  table  of  errate 
given. 

In  another  place,  speaking  of  Sir  Charles  Lyell's  reasonings  on 
Eiver-gravels,  etc.  (p.  113)  he  says: — "A  man  who  has  devoted  a 
life  and  a  fortune  to  the  collection  of  geological  facts  is  necessarily, 
in  the  language  of  ordinary  life,  '  an  eminent  geologist.'  He  may 
bo  trusted  as  a  man  of  the  highest  honour,  who  would  not  for  any- 
thing state  tliat  as  a  fact  which  he  only  knows  as  a  probability.  .  .  . 
Yet  he  has,  perhaps,  never  spent  a  serious  half  hoiu*  in  endeavouring 
to  master  the  most  essential  laws  of  true  reasoning." 

To  speak  familiarly  or  contemptuously  of  men  of  science  is  no 
proof  of  wisdom,  but  the  contrary,  and  we  shrewdly  suspect  Prof. 
Kirk's  boasted  frequent  visits  into  geological  territory  (see  p.  1 )  have 
been  made  by  night,  which  may  account  for  his  ignorance  as  a  guide 
both  of  the  country  and  the  language  made  use  of. 

Ab  a  "Professor  of  Practical  Theology,"  we  would  recommend 
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Jfr.  Kirk  first  to  remove  the  beam  out  of  his  own  eye,  and  then  he 
irfll  be  able  to  see  clearly  to  correct  his  own  blunders ;  and  in  the 
new  edition,  which  such  a  work  is  sure  to  reach,  we  shall  hope  to 
find  not  only  the  gross* mis-spellings  corrected,  but  the  insolent 
language  adopted  towards  so  eminent  a  philosopher,  geologist,  and 
gentleman,  as  Sir  Charles  Lyell,  deleted. 

The  attempt  to  supersede  the  reasonings  of  sound  philosophy 
founded  on  well-ascertained  geological  data,  by  dogmas  of  his  own,^ 
for  which  he  furnishes  us  no  proof  whatever,  suggests  to  us  the 
i^plicability  of  Mr.  Kirk's  oton  language,  that ''  he*'  (not  Sir  Charles 
Lyell)  **  is  manifestly  incompetent  for  the  task  he  has  undertaken, 
and  that  he  is  as  eminently  illogical  as  (no  doubt)  in  a  sense  he  is 
eminently"  theological  {not  ''geological"),  ''and  hence  he  is  incom- 
petent'' (see  p.  114). 


IV. — ^Transactions  of  the  Manchester  Geological  Socijbtt. 

Vol.  V.    No.  14.    1866. 

1. 

SOME  of  the  very  interesting  specimens  of  Coal-plants,  found  by 
Mr.  Wunsch,  of  Glasgow,  in  beds  of  volcanic  ash  in  the  lower 
part  of  the  Scotch  Coal-measures,  in  the  North-east  part  of  the  Isle 
of  Arran,  were  alluded  to  (on  their  exhibition,  February  27th)  by 
Mr.  Binney,  as  oflfering  good  proofs  of  the  combined  agency  of  fire 
and  water  in  producing  stratified  deposits.  2.  Messrs.  J.  Plant  and 
B.  Williamson  described  the  geology  and  fossils  of  the  Lingula-flags, 
or  Primordial  Zone,  of  the  Gold-districts  of  North  Wales  in  a  paper 
resulting  from  the  joint  researches  of  Messrs.  Readwin,  Salter, 
Williamson,  and  Plant,  on  the  structure  of  the  Dolgelly  country, 
and  the  fossils  found  there.' 

The  sectional  list  of  strata  seems  to  be  as  follows  : — ^No.  9  (upper- 
most). Tremadoc  slates,  not  examined.  No.  8.  Moel  Gron  slates  and 
shales,  750  feet ;  equivalent  to  the  "  Black  Shales  of  Malvern," 
with  Olenua  scarahceoideSj  0.  bisulcatuSy  0.  humilis,  Sphegrophthalmus 
pecten,  Conocoryphe,  Angelina  Sedgwicki,  Agnosius  rex,  A,  princeps,  A. 
trisectm,  etc.  No.  7,  Rhyw  Ffely  (or  Rhyw-foln)  slates  and  shales ; 
750  feet.  Orthis,  Orihonota  (?),  Lingida,  Olenus  spinulosua,  0.  &i8t^- 
c(UuSf  0,  humilisj  0.  pecten^  0.  alatus,  Agnosius,  etc.  Nos.  9,  8,  and 
7  form  the  Upper  Lingula-flaga. 

No.  6.  Hafod  Owen  sandstones  and  traps  ;  4,000  feet  Lingulella 
Davisiij  Olenas,  Conocoryphe,  Bathotrepis,  Annelid-marks,  etc.  This 
great  group  of  felspathic  sandstones  forms  the  Middle  Lingula-flags, 
and  is  chiefly  fossiliferoua  in  its  upper  divisions. 

No.  5.  Cwmheisian  flags,  traprocks,  and  felspathic  grits  ;  1500 
feet  Oknus  cataracteSy  Agnosius  princeps,  Sao  hirsuta,  Petraia, 
Crustacean  tracks,  etc.     The  lowest  portion  is  not  fossiliferous. 

1  See  Mr.  Kirk's  Vision  of  Creation,  chap,  v.,  p.  46.  See  also  Mr.  Kirk's  Inter- 
pretation of  the  Bible  view  of  Time,  chap,  vi.,  p.  63. 

3  See  Mr.  Plant's  paper,  Report  Geol.  Soc.  Lend.,  at  page  320. 
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Nob.  4  to  1.  Tyddyngwladis  slates  and  trapnxjks ;  1186  feet  ITO- 
4  has  the  lai^  Paradcxides  Davidis  and  Theca.  No.  8  oontan:'-* 
OboUlla,  Oholus,  Theca^  lAngvia,  Proiosp(mgia,  Affnosku  rex,  ^^ 
princeps,  A,  pinformis,  A.  triseduB,  Microdiscus,  and  Anopolenus,  N^:^ 
2  yields  at  Tyddyngwladis  and  elsewhere,  ParadoxideB  Forehkammu  ^ 
AnopoJenus  Henrici,  AgnogtnSy  Protospongia,  Tkeea,  lAngtda,  Obchu^ 
Oholella,  and  Leperditia.  No.  1  has  not  been  worked.  Nos.  4  to 
are  the  Lower  Lingala-flags.  The  Lingola-flags  are  r^arded 
Mr.  Salter  as  the  Upper  Cambrian  beds,  and  the  same  as  tibi 
"  Primordial  zone"  of  M.  Barrande.  The  Harlech  GWt,  or  Lo 
Cambrian,  lies  below  the  l^ddyngwladis  schists. 

This  improved  classification  of  the  "Lingula-flags"  is  doe  to 
well-directed  labours  of  Messrs.  Salter  and  Williamson,  backed 
the  energetic  support  of  Mr.  Beadwin,  who  is  warmly  interested  i 
the  progress  of  geology  as  well  as  in  the  furtherance  and  improve— 
ment  of  gold-mining  in  Merioneth ;  and  it  adds  considerably  to  the 
known  structural  details  of  that  region  as  shown  by  the  map-sheets 
of  the  Geological  Survey,  good  as  they  are. 


y. — GXOLOGICAL  SUBVKT  OF  THE  AUSTBIAN  EmPIKB. 
[JaHRBUCH    dee    KAIS.-KoN.   OEOLOOISCHBir    RdCHSANSTALT.       1865.       Tol.   XT. 

No.  2.    April— June.] 

nillE  results  of  earnest,  conscientious,  clear-sighted  geological 
I  work,  well  managed  and  airefully  rec()rded,  are  to  be  found  m 
the  Jahrbucli  of  the  Imperial-Koyal  Geologicjil  Institute  of  Austria. 
Tlie  TransctioDH  and  the  Maps  published  by  the  same  scientific  body, 
and  the  fine  Museum  they  have  collected  for  the  State,  are  good 
evidences  of  their  work, — of  their  enthusiastic  lalwurs,  well  directed 
by  the  veteran  Uaidinger,  and  supjiorted  by  the  enthusiasm  of  good 
Austrian  geologists,  rewarded  with  little  more  than  the  satisfaction 
of  skilfully  deciphering  the  earth's  history,  explaining  the  structure 
of  their  country,  indicating  its  mineral  resources,  and  adding  hard- 
won  fact  to  fact,  and  generalization  to  generalization,  for  truth's 
sake.  Communications  fi*oin  geologists,  miners,  mineralogists,  and 
others  not  on  tho  Survey,  are  also  received  and  published  by  the 
Institute. 

In  the  number  before  us,  H.  Wolf  describes  the  subdivisions  of 
the  Cretaceous  Series  in  Bohemia  :  namely  1.  (uppermost),  The 
Senonian  Group,  consisting  of  the  Baculite-marl  and  tho  Calianassa- 
sandstone.  2.  The  Taronian  Group, — or  the  Scaphite-marl,  and  the 
llippurite-limestone  with  conglomerate.  3.  Tlie  Cenomanian  Group, 
comprising  tho  Khotomagensis  bed,  and  the  "  Lower  Quader." 
Their  synonyms,  characters,  and  fossils  are  carefully  noticed  and 
tabulated.  Dr.  Ferdinand  von  Hochstetter  gives  an  account  of 
the  petroleum  and  asphalt  of  Western  Galicia,  which  may  possibly 
come  from  Tertiary  lignites,  or  quite  as  probably  from  deep-seated 
<!()jil-bearing  stmta,  by  means  of  tlie  great  cracks  tmversing  that 
region.      l)r.   A.   Madelung  treats  of   tho  eruptive  rocks,   called 
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"Te8chenite"  by  Hohenegger,  that  range  in  a  narrow  band  along 
the  northern  edge  of  the  Carpathians ;  and  assigns  to  them  an  Upper 
Eocene  age  Franz  Posepny  gives  a  short  note  on  the  occurrence 
of  some  Jurassic  rocks  in  Eastern  (Micia.  Ferdinand  Ambroz 
communicates  some  observations  on  the  rocks  and  minerals  of  the 
neighbourhood  of  Padert  The  Barometrical  Heights  observed  in 
Bohemia  by  the  (Geological  Surveyors  during  1861  and  1862,  are 
recorded  by  H.  Wolf.  The  rocks  and  minerals  of  the  Stiibing- 
graben,  to  the  north  of  Gratz,  in  Steyermark,  are  noticed  by  Michael 
Simettinger.  The  periodical  account  of  analyses  made  in  the 
chemical  laboratory  of  the  Institute  next  follows — ^lignites,  coals, 
limestones,  and  mineral  waters,  sent  for  examination,  are  reported 
on  by  Karl  Bitter  von  Hemer.  Lists  of  presents  to  the  Insti- 
tute, and  reports  of  the  proceedings  of  its  meetings,  complete  this 
Part  of  the  Jahrbuch.  T.  R.  J. 


I^EI^OI^TS  -A.lSriD    I>DaOCEEIDI25rGKS. 


Geolooical  Society  of  Loxdon. — ^I.  May  23,  1866. — Professor 
A.  C.  Ramsay,  F.R.S.,  Vice-president,  in  the  chair.  The  following 
communications  were  read: — 1.  "Notes  on  the  Geology  of  Mount 
Sinai."  By  the  Rev.  F.  W.  Holland.  Communicated  by  Sir  R. 
I.  Murchison,   Bart.,  K.C.B.,  F.R.S.,  F.G.S. 

The  physical  features  of  the  peninsula  were  described  as  exhibit- 
ing in  tlie  north  an  extensive  table-land  of  limestone  of  Cretaceous 
age,  supported  and  enclosed  on  the  south  by  a  long  range  of  moun- 
tains composed  of  syenite,  porphyries,  and  schistose  rocks.  Near 
Jebal  Serbal  is  a  mountain  of  Nummulitic  limestone ;  and  a  limestone, 
apparently  of  more  recent  date,  occurs  near  Tor  and  Ras  Mohammed. 
The  author  further  stated  that  in  some  parts  of  the  peninsula  the 
syenite  mountains  are  capped  by  a  considerable  thickness  of  hori- 
zontal beds  of  sandstone,  wliich  are  unaltered  at  their  contact  with 
the  syenite.  This  sandstone  formed  the  great  mining  district  of  the 
Egyptifins  in  Sinai,  and  is  now  worked  for  turquoises y  which  appear 
to  occur  more  or  less  in  veins.  Raised  beaches  were  discovered  by 
the  author  on  the  western  side  of  the  peninsula,  at  elevations  of 
from  20  to  30  feet. 

2.  "  On  a  new  genus  of  Phyllopodous  Crustacea  from  the  Moflfat 
Shales  (Lower  Silurian),  Dumfriesshire.'*  By  Henry  Woodward, 
Esq.,  F.G.S.,  F.Z.S. 

Tlie  fossil  described  consisted  of  the  disk-shaped  shield,  or  cara- 
pace, of  an  Apus-like  Crustace^in,  the  nearest  known  form  to  it 
being  PcUocaris  aptychoides,  Salter,  from  wliich,  liowever,  it  is  at 
once  distinguished  by  the  absence  of  a  dorsal  furrow. 

A  line  of  suture  divides  the  wedge-shaped  rostral  portion  of  the 
shield  from  the  rest  of  the  carapace,  the  two  parts  being  seldom 
found  together.  From  their  strong  resemblance  to  Discinaj  the 
author  proposed  for  them  the  generic  name  Discinocans,  and  named 
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the  species  Brovmiana,  after  Mr.  D.  J.  Brown,  who  first  drew  Uf 
attention  to  it.  ,. 

3.  ''On  the  oldest  known  British  Crab  (Protocardnus  longipe$t 
Bell,  MS.)  from  the  Forest  Marble  (Great  Oolite)  of  Malmesbuiy, 
Wilts."     By  Henry  Woodward,  Esq.,  F.G.S.,  RZ.S. 

The  author  stated  that  three  genera  and  twenty-five  species  of 
Brachyurous  Crustacea  had  already  been  described  by  Professor 
Beuss  and  H.  von  Meyer  from  the  Upper  White  Jura  of  Germany; 
but  as  no  limbs  or  abdominal  s^ments  had  been  met  with,  it  was 
more  doubtful  where  to  place  them  than  the  species  now  described 
which  had  nearly  all  its  limbs  in  situ,  and  a  portion  of  the  abdomen 
united  to  its  carapace.  Protocarcinus  closely  resembled  the  common 
spider-crabs — the  McUda  and  Leptopodida  living  on  our  own  coasts 
at  the  present  day. 

4.  ''On  the  species  of  the  genus  Eryon,  Desm.,  from  the  Lias  and 
Oolite  of  England  and  Bavaria."  By  Henry  Woodward,  Esq., 
E.G.S.,  F.Z.S. 

The  genus  Eryon  of  Desmarest  was  established  for  certain  ex- 
tremely broad  and  flat  forms  of  Astacida  found  in  the  Solenhofen 
limestone,  near  Munich,  and  first  described  in  1757.  The  late  Dr. 
Oppel  has  recorded  fourteen  species,  two  of  which,  E.  Barrovensii, 
and  E,  (CoUia)  anUqum,  are  from  the  Lias  of  England.  Mr.  Wood- 
ward gave  descriptions  and  figures  of  E,  Barrovensia,  M'Coy,  and 
five  other  species,  namely,  E,  craasichelis,  E.  WilmcoiensiSf  and  E, 
Brodieij  from  the  Lower  Lias ;  E.  Mooretj  from  the  Upper  Lias  of 
Uminstcr;  and  E.  OppeU,  from  the  Lithograj)hic  stone  of  Solenhofen. 

5.  "  Notes  relating  to  tlie  Discovery  of  l^nmordial  Fossils  in  the 
Lingula  flags  in  the  neighbourhood  of  Tyddyngwladis  Silver-lead 
Mine."     By  J.  Plant,  Esq.,  F.G.S.* 

l^he  discoveries  described  in  this  paper  included  the  finding  of 
Paradoxide.8  near  the  second  adit  of  the  TyddjTigwladis  mine,  in  the 
Lower  Lingula-beds,  and  subsequently  of  further  si)ecimens  in  the 
neighbourliood,  associat<?d  with  fragments  of  Anopoleiiiis  and  Theca. 
A  detjiiled  examination  of  tlie  district,  undertaken  ])y  the  author  and 
Mr.  E.  Williamson,  had  proved  the  correctness  of  their  opinion,  that 
the  strata  at  Tyddyngwladis  l>elong  to  1  lie  Primordial  zone,  and  that 
within  a  limited  area,  extending  e^ist  from  tlie  boundary  lino  of  the 
Lower  Cambrian  grits,  the  rocks  ought  to  yield  a  series  of  fossils  of 
Primordial  types.  This  examination  had  also  enabled  them  to  draw 
a  section  cxt^jnding  from  the  junction  of  the  Lower  and  Upi)er 
Cambrians  at  ('efn  l)diddw  to  the  base  of  Craig-y-Dinas,  which  was 
described  in  detail  by  tlie  author,  who  adopted  the  following  division 
of  tlie  beds  : — 

Lower  Cambrians  or  Harlech  Grits.  feet 

/  Lower  Lingula-bcds    f  Tyddvng^Iadis  skfcs 1.136 

jT  I  ^  ( CVmhcisian  slates  2.o00 

pper  <  Middle  Lingula-beds      Hafod  Owen  sandstones o.OOO 

Cambrians.       j  °  z  T)k„...4r  i..  ..i«*«-  \ 

( Upper  Linguia-bed.  {E;;!>Vs?aTos-:::;;;:::;::}  _^ 

10,136 
^  Sec  Trans.  Manchester  Geol.  Soc.,  antCj  p.  317. 


The  fonowing  specimens  were  exhihited: — 1.  A  eolleotiaii  of 
Bocks  and  Fossils  from  the  neighbourhood  of  Mount  Sinai;  ez- 
iibited  by  the  Rev.  F.  W.  Holland.  2.  A  series  of  Crustaoea, 
illustrating  Mr.  Woodward's  papers;  exhibited  by  D.  J.  Brown, 
Esq.,  W.  Camithers,  Esq.,  F.L.S.,  R.  F.  Tomes,  Esq.,  F.Z.S.,  Charles 
Moore,  Esq.,  F.G.S.,  the  Rev.  P.  B.  Brodie,  M.A.,  F.G.S.,  and  Captain 
Hussey. 

n.— June  6,  1866.— Warington  W.  Smyth,  Esq.,  M.A.,  F.R.8., 
President,  in  the  Chair.  The  following  communications  were  read : — 
1.  "On  the  Metamorphio  and  Fossiliferous  Rocks  of  Co.  GWway." 
By  Prof.  R.  Harkness,  F.R.S.,  F.G.S. 

A  great  portion  of  the  area  under  consideration  was  described  as 
being  occupied  by  contorted  gneissose  rocks,  striking  east  and  west, 
with  a  prevailing  southerly  dip  towards  the  granitic  area  of  Galway 
Bay.  Quartzose  rocks,  exhibiting  great  folds,  give  rise  to  the  bold 
moantainous  scenery  of  Connemara;  and  reposing  on  these,  and 
passing  underneath  the  gneissic  strata,  is  a  band  of  serpentinouB 
limestone,  the  structure  of  which  is  not  of  animal  origin,  but  results 
solely  from  mineral  association.  The  gneissose  rocks  on  the  north 
are  covered  nnconformabiy  by  sandstones,  the  fossils  of  which  indi- 
cate the  horizon  of  the  Upper  Llemdovery  rocks.  These  metamor- 
phio rocks  correspond  with  those  of  the  Highlands  of  Scotlaiid,' 
representing  the  Upper  Quartz  rocks,  Upper  Limestone,  and  Upper 
€^tteis8,  the  positions  of  which  are  known  in  consequence  of  the 
Iiower  Limestones  at  Durness  having  been  determined  to  -be  not 
lower  than  the  Llandeilo  Flags. 

2.  "  On  the  Metamorphic  Lower  Silurian  Rocks  of  Carrick,  Ayr- 
shire." By  J.  Geikie,  Esq.  Communicated  by  A.  Geikie,  Esq., 
F.R.S.,  F.G.S. 

In  surveying  the  southern  district  of  Ayrshire,  the  author  and  his 
colleagues  recognized  the  metamorphic  character  of  certain  Diorifes, 
Serpentines,  and  crystalline  felspathic  rocks  independently  of  each 
other;  and  Mr.  J.  Geikie  had  also  been  enabled  to  trace  passages 
between  the  various  altered  rocks,  which  seemed  to  him  to  throw 
light  upon  the  obscure  process  of  metamorphic  action.  In  this  paper 
he  first  gave  a  generalized  description  of  the  metamorphic  strata, 
dividing  them  into  foiu*  groups,  namely,  (1)  Felspathic  Rocks,  (2) 
Diorites,  (3)  Serpentines,  and  (4)  Altered  Limestone  and  Calca- 
reous Greywacke,  and  again  subdividing  the  Felspathic  rocks  into 
Amygdaloid,  Porpliyry,  Brecciajform  rocks,  and  finely  crystalline 
Felstones,  and  the  Serpentine  into  Schistose  and  Compact.  Ho  also 
described  the  association  of  serpentine  with  diorite,  and  stated  that 
the  only  igneous  rocks  of  the  district,  consisting  of  a  few  dykes  of 
felstone  and  greenstone,  are  of  much  later  date  than  the  metamor- 
pliism,  and  have  not  altered  the  strata  in  contact  with  them.  These 
and  other  facts  described  in  the  paper  had  enabled  him  to  arrive 
at  the  following  conclusions : — (1)  That  the  strata  owe  their  meta- 
morphism  to  hydrothermal  action.  (2)  That  the  varying  minera- 
logical  character  of  the  rocks  is  due  principally  to  oty^tv^V  ^'Set^TiSifc** 
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of  chemical  composition,  and  not  to  infiltration  of  fbreig^  matter  at- 
the  time  of  metamorphism.     (3)  That  the  highly  alkaline  portionB 
of  the  strata  have  been  most  susceptible  to  change.     (4)  Thai  in 
beds  having  the  same  composition,  bat  exhibiting  varions  degrees  of^ 
alteration,  the  intensity  of  the  metamorphism   has  been  in  direct—^ 
proportion  to  the  amonnt  of  water  present  in  the  strata.     (5)  That=: 
in  some  phiccs  the  rocks  haTO  been  reduced  to  a  pasty  condition. 

3.  **0n  a  Cheirotherian  Footprint  from  the  base  of  the  Keupei — =a 
Sandstone  of  Darcsbury,  Cheshire."  By  W.  C.  Williamson,  Esq.,.*: 
F.R.S.,  Professor  of  Natural  History,  Anatomy,  and  Physiology^^ 
in  Owens  College,  Manchester.  Communicated  by  the  Assistani 
Secretary. 

The  specimen  in  question  was  discovered  by  Mr.  J.  W.  Kirkham, 
in  the  Lower  Keuper  Sandstone  at  Daresbury  Quarry.  It 
from  all  footprints  hitherto  obtained  from  this  district,  in 
more  quadnite,  and  distinctly  that  of  a  scaly  animal ;  the  separai 
toe  is  also  less  recurved,  and  approaches  nearer  to  the  other  toes 
The  ammgenient  of  the  scales  corresponds  very  closely  with 
seen  in  the  foot  of  the  living  Alligator ;  many  of  them  run  acroas  the 
foot  in  oblique  lines,  as  is  common  amongst  living  Crooodilians, 
leaving  no  room  to  doubt  thjit  they  represent  true  scales,  and 
irregular  tubercles,  such  as  are  seen  on  the  skin  of  some  Batrachians — 
Traces  of  other  impressions  of  feet  occur  on  the  slab,  particularly  ai». 
imperfect  one  with  luuch  larger  and  more  oblong  scales,  especially^ 
under  the  heel ;  and  this  difference  is  so  very  similar  to  what  ia  seena. 
in  the  ibro  and  hind  feet  of  many  Saurians,  that  Prof.  WilliamsoiK 
believed  that  tlioy  did  not  belong  to  a  Batrachian  animal  at  all,  bu^ 
that  tlioy  were  Saurian,  if  not  Crocodih'an,  in  every  feature. 

4.  '*  A  description  of  some  remarkable  *HeAves'  or  Throws  iii> 
Penlialls  Mine."  By  «1.  W.  Pike,  Esq.  Communicated  by  Dr.  C. 
Le  Neve  Foster,  B.A^.,  F.CJ.S. 

This  mine  is  situated  in  the  parish  of  St.  Agnes,  in  Cornwall, 
and  is,  from  the  extraordinary  dislocations  and  heaves  of  the  lodes 
and  veins,  without  a  parallel  in  any  other  part  of  the  county.  In 
the  immediate  neighbourhood  of  the  workings,  taking  the  well- 
known  law  tliat  a  lode  or  vein  traversed  is  older  than  the  one  tra- 
versing it,  there  are  in  the  order  of  fonnation,  (1)  four  or  1^\'e  tin 
lodes,  (2)  three  or  four  "Downright"  lodes,  (.'{)  innumerable 
"gossans."  (4)  a  great  number  of  slides  cr  faults,  dipping  at  vMrious 
anj^les,  (/>)  four  cross  courses,  and  (G)  certain  caunting  slides. 
The  mineral  productiveness  of  the  tin  lodes  is  increawd  by  the 
proximity  of  tlie  gossans,  but  not  by  that  of  the  slides;  and 
although  the  dislocations  are  most  p(?rj)l(rxing  to  the  miner,  the 
district  has  yielded  great  riches,  and  has  been  worked  from  time 
immemorial. 

llie    following  specimens  were   exhibited: — 1.    A   Cheirotheriar 
Footprint  from  the  bas(»  of  the    Keupt.»r  at   Daresbury,   ('lie.shire 
exhiliitod  by  J.    W.    Kirkham,    Ewj.     2.  Specimens  of  (udd    i'roi 
Nova  Scotia,  and  Silver  Ores  from  South  America;  exliibitod  I 
Prof.  J.  Tennaut,  F.G.S. 
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OsoLOOiGAL  SociBTY  OP  Edinbubqh. — May  3rd,  1866. — R.  A.  F. 
A.  Coyno,  Esq.,  C.E.,  Vice-President,  in  the  Chair. — Mr.  George  Lyon 
read  a  paper  "  On  the  occurrence  of  two  Trap-dykes,  one  on  the  North, 
the  other  on  the  South  side  of  Edinburgh."  The  one  situated  opposite 
the  Archer's  Hall,  had  all  the  character  of  an  intrusive  rock ;  the 
other  on  the  side  of  the  City  of  Glasgow  Bank  in  Hanover  Street,  had 
caused  a  considerable  disturbance  and  contortion  of  the  strata,  whicli 
dipped  at  the  point  in  question  at  a  considerable  angle  to  the  nortk 

Mr.  D.  J.  Brown  read  a  paper  entitled,  "  Have  we  had  recent 
upheavals  of  the  shores  of  the  Firth  of  Forth?"  In  his  intro- 
duction, he  mentioned  that  numerous  papers  had  been  written  on  the 
subject,  two  of  the  authors — Mr.  Arcliibald  Geikie  and  Mr.  Thomas 
Smyth — contended  that  there  had  been  an  upheaval  of  the  land 
since  the  Roman  invasion.  This  had  induced  him  last  summer  to 
make  an  examination  of  the  south  coast  from  South  Queensferry  to 
near  Fast  Castle.  Beginning  at  the  Ferry,  he  .first  mentioned  Bam- 
bougie  Castle,  which,  he  considered,  overthrew  Mr.  Smyth's  as- 
sertion that  the  land  is  at  present  rising  at  the  rate  of  five  feet  in  the 
century  ;  because  the  Castle  is  more  than  one  hundred  years  old  and 
the  windows  of  it  are  nearly  reached  by  the  tide,  and  sixty  years  ago, 
when  it  was  still  inhabited,  the  lower  appartments  must  nave  been 
filled  by  the  sea.  He  mentioned  the  ^*  Roman  Eagle,"  carved  on  a 
rock,  a  little  to  the  West  of  Cramond  village,  which  Mr.  (Jeikie 
terms  the  work  of  some  "  idle  peasant  or  truant  school-boy."  Mr. 
Brown  asked  wliy  the  idle  peasant  or  truant  school-boy  should  chooH(.' 
for  his  subject  a  **  Roman  Eagle,"  and  how  account  for  its  weathered 
appearance  but  by  its  great  age.  Of  the  old  Roman  port  at  Cramond 
no  vestige  now  remains,  hence  it  was  useless  as  evidence.  Besides, 
the  mouths  of  rivers  have  a  great  tendency  to  silt  up,  and  are,  in  the 
opinion  of  the  author,  the  worst  places  to  seek  evidence  on  this  sub- 
ject. He  then  mentioned  the  bed  of  shells  found  at  the  old  quarry 
near  Granton — a  bed  which  must  have  lain  undisturbed  for  many 
ages ;  but  although  this  bed  had  been  minutely  searched,  no  traces 
of  man  had  yet  been  found  in  it.  Mr.  Brown  next  referred  to  the 
tide-register  at  Leith  Docks,  an  old  church  and  burying-ground  at 
North  Berwick,  and  some  old  graves  near  Dimbar,  to  show  that 
there  is  no  rising  of  the  land  taking  place  at  present.  A  portion  of 
the  graveyard  at  North  Berwick  has  been  washed  away  by  the  seu 
in  consequence  of  its  being  near  tlie  level  of  high  tides.  The  church 
was  built  in  the  middle  of  the  twelfth  century,  and  there  could  have 
been  no  material  rise  since  that  time.  The  graves  near  Dunbar  are 
just  about  the  ordinary  high-tide  level,  and  according  to  antiquaries  are 
about  one  thousand  years  old  ;  lience  there  can  have  been  no  rise  of  the 
land  since  that  period — a  pcri4)d  which  would  ciirry  us  back  to  within 
a  few  centuries  of  the  Roman  occupation.  Mr.  Brown  concluded  by 
stating  that  in  the  other  parts  of  the  coast  wliich  he  had  visited,  lie 
could  see  no  evidence  that  the  land  had  risen  since  man  inhabited 
the  country,  and  that  geologists  should  suspend  their  judgment  re- 
garding the  upheaval  of  our  shores  during  the  human  period  until 
further  evidence  be  adduced. 
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Glasgow  Geological  Society. — ^The  lost  monthly  meeting  of  the 
winter  session  of  this  Society  was  held  in  the  Society's  Room,  Ander- 
sonian  University,  on  the  12th  April — ^Dr.  John  Scouler,  F.L.S., 
Vice-president,  in  the  cliair. 

Mr.  James  Bennic  exliibit«d  two  specimens  of  remains  belonging 
to  the  ancient,  hut  now  extinct,  cattle  of  Clydesdale,  and  which  Dr. 
Scouler  had  identified — the  first  as  a  small  s|)ecimen  of  part  of  the 
forehead  and  horns  of  the  Bos  lanffifrons,  which  lie  (Mr.  Bennie)  had 
got  from  an  excavation  in  Knthcrglcn  Loan,  and  the  other  as  a  horn  of 
the  Bos  primigeniusy  which  he  had  got  from  an  excavation  in  Green- 
dyke  Street,  The  excavation  in  Rutherglen  Loan  was  for  a  sewer, 
and  was  from  7  to  8  feet  deep.  The  remains  of  the  Bos  longifront 
he  had  obtained  from  it,  was  foand  near  to  Rose  Street,  in  a  deposit 
of  unmistakeable  river  drift,  consiisting  of  sand,  gravel,  drift  wood 
and  bark,  hazel  and  oak  nuts,  leaf  beds,  and  other  vegetable  debris. 
The  hollows  in  the  specimen  were  filled  with  the  grey  sand,  and  Mr. 
Bennie  called  attention  to  two  oval  holes  which  had  evidently  been 
made  by  some  implement,  for  what  purpose  ho  could  not  say,  bat  he 
had  little  doubt  of  their  having  been  bored  by  one  of  the  old  canoe- 
men  of  the  Clyde,  with  whom  there  were  not  wanting  proofe  that 
these  extinct  Clydesdale  cattle  had  been  contemporaneous,  one  of 
which  he  produced  in  the  shape  of  a  perforated  stone  sinker,  got 
from  the  same  bed,  and  which  was  similar  to  some  of  those  he  had 
got  from  Windmillcroft  Dock.  The  cutting  in  Greendyke  Street  wa« 
also  f(.»r  a  sewer  ;  it  was  about  10  or  11  feet  deep,  and  although  the 
soctinn  of  it  from  which  he  had  obtained  the  horn  of  the  Bos  prtmi- 
(jdiiinni  was  c(>mposcd  of  a  black  earthy  silt,  without  any  trace  of  sand, 
gravel,  drift-wood,  or  nuts,  numerous  leaf  beds  occurred  in  it,  with 
innumerable  roots  and  stems  of  water  plants  traversing  them,  mark- 
ing it  unmistakeably  as  a  deposit  of  river  silt. 

A  paper  was  then  read  **  on  the  Occurrence  of  Coal  Strata  under 
the  Traps  of  the  Bowling  Hills,"  by  Mr.  Alexander  Currie,  of  Bowl- 
ing, in  which  he  said  that  with  the  view  of  corrolx)rating  the  opinions 
held  by  various  members  of  the  society,  in  opposition  to  those  put 
forth  by  the  officers  of  the  Government  Cfeological  Survey,  he  wished 
to  direct  their  attention  to  the  occurrence  of  certain  coal  seams 
which  liJid  come  imder  his  observation,  in  his  own  neighbourhood, 
and  which,  being  overlaid  by  the  tr.ips  of  the  Bowling  Hills,  might 
help  to  throw  some  light  on  the  age  of  these  igneous  rocks  which 
form  the  western  termination  of  the  Kilpatrick  range.  The  physical 
aspect  of  this  beautiful  range  of  hills  must  be  familiar  to  all  who 
have  sailed  up  and  down  the  Clyde,  or  who  have  had  the  pleasure  of 
rambling  among  them  and  examining  their  structure.  From  near 
Old  Kilpatrick  to  Dumbarton  they  impinge  on  the  shores  of  the 
Clyde,  forming  in  some  parts  of  the  foreground  a  series  of  abrupt 
conical  heights,  such  as  Dnnglas,  l)uml»uck.  nnd  Dumbarton  rock  ; 
while  in  the  background  tliorc  are  the  h^fty  terraced  fronts  of  the 
liong  L-raigs  and  other  eminences,  tlie  whole  presenting  a  scene  only 
U.>  h^^  witnessed  among  the  traji-hills  of  Scotland.  It  is  evident 
tJiat  the  Bowling  Hills  form  part  of  the  great  chain  of  trappean 
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lioightB  that  extond  across  Scotland  in  a  north-east  and  south-we8t 
direotipn  from  Androssan  on  the  Clyde  to  near  Montrose  on  tlu* 
9orth-eaflt  coast ;  they  are  continuous,  altjiough  now  only  under  the 
Clyde,  with  the  trap-hills  of  Benfrewshire.  The  age  of  these  great 
igneous  outbursts — always  a  subject  of  interest  to  those  engaged  in 
idair  investigs^tion — can  only  be  satisfactorily  determined  by  the  age 
gf  any  sedimentary  strata,  which  tiiey  overlie,  erupt,  or  otherwise 
jistpirb.  The  officers  of  the  Geologic^  Survey,  in  their  new  sketch 
ipap,  have  coloured  this  groat  chain  of  trap-hills  as  of  Old  Bod 
&|iidstone  age,  holding  that  they  were  erupted  before  our  Carboiu- 
{uxHifi  strata  were  deiK)sited.  If  such  were  the  case,  they  ought  not 
to  be  found  overlying  or  altering  the  beds  along  their  margins,  as  it 
l^a  been  clearly  shown  they  unquestionably  do  iji  many  sectioos 
alpng  their  course  through  our  western  coalfield,  and  as  the  soctioja 
irhich  he  now  brought  under  their  notice  not  less  clearly  prov.es. 
Tb^  section  he  referred  to  may  be  seen  in  Auchentorlie  Glen,  sji 
interesting  ravine  on  the  hillside,  immediately  to  the  west  of  the 
village  of  Bowhng.  On  entering  the  glen  a  little  to  the  north  of 
the  Dumbarton  Head,  the  stream  is  seen  to  have  cut  its  way  through 
^n.  overlying  bed  of  greenstone  containing  crystals  of  glassy  felspar, 
which  rock  forms  the  sides  of  the  glen  in  its  lower  reaches,  and  dips 
southwards  towards  the  Clyde.  A  little  way  up  on  the  left-hand 
aide,  there  is  a  cave-like  recess  under  the  trap,  partly  filled  with 
water,  which  has  been  formed  by  the  scooping  out  of  a  bed  of  coal 
^nd  shale  wliich  crop  out  near  the  level  of  the  stream.  The  trap  is 
here  seen  resting  on  the  coal,  which  dips  to  the  stmth-west  at  an 
angle  of  26  degrees,  and  is  about  two  and  a  half  feet  in  thickness. 
It  is  considerably  bunit  in  its  upper  part,  but  some  of  it  gives  off  a 
little  flame.  Between  the  coal  and  the  trap  there  is  a  thin  bed  of 
day  shale,  and  another  shale  underlies  the  coal ;  but  its  thickness 
cannot  be  ascertained.,  owing  to  its  position  on  the  level  of  the 
stream.  The  tmp,  where  in  contact  with  the  cotil.  has  been  changed 
into  a  lightish  coloured  rock,  but  a  little  higher  in  the  bed  it  resumes 
its  normal  tinge  of  a  dark  blueisli  grey.  A  few  yards  higher  up  the 
glen,  there  is  a  small  waterfall,  where  the  strciim  tumbles  over  a 
ledge  of  the  trap  which  overlies  the  coal.  The  strata  here  dip  to 
the  south-east  at  an  angle  of  24:  dttgrees.  The  coal-bed  stretches 
right  across  the  stream,  and  is  overlaid  by,  au«l  rests  on,  clay  shale 
as  in  the  former  section ;  but  without  boring  it  is  impossible  to  say 
what  thickness  of  coal  strata  may  exist  here,  nor,  in  tlie  absence  of 
organic  remains,  cmi  the  relationship  of  this  bed  to  our  other  Coal 
strata  be  satisfactorily  ascei*tained.  Tliat  it  belonged  to  tlie  coal 
Measures  proj^er  he  had  little  doubt,  although  occurring  nearly  two 
and  a  half  miles  within  tho  trappoan  border ;  but  whether  its  position 
was  above  or  below  the  Hurlet  or  Campsie  series  he  could  not  say. 
However,  the  fact  that  the  lowest  bedded  traps  of  this  part  of  the 
Kilpatrick  range  rest  directly  on  (Carboniferous  strata,  which  they 
liave  also  burnt  on  the  upper  side,  cannot  be  gainsaid,  and  they  can- 
not, therefore,  be  of  Old  Bed  Stuidstone  age,  as  assumed  by  the 
Government  surveyors. 
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Dr.  Scolder  next  gave  an  aocount  of  the  various  remains  of 
extinct  quadrupeds  found  in  the  valley  of  the  Clyde.  They  include 
the  elephant,  the  Boa  primigeniua,  the  reindeer,  and  the  red  deer. 
The  remains  of  the  red  deer  are  by  far  the  most  common.  They 
occur  in  bogs,  in  the  alluvial  soil,  and  in  the  river  alluvium.  The 
reindeer  is  more  rare  ;  but  a  fine  specimen  was  found  near  the  End- 
rick  several  years  ago  ;  and  Dr.  Seoul er  exhibited  a  fragment  of  the 
horn  of  this  species  dredged  from  tlie  Clyde,  near  Renfrew.  A  fine 
specimen  of  the  head  and  horns  of  Bos  primigenim^  exhibited  by 
Dr.  Scoulcr,  was  also  found  in  the  Clyde,  near  Renfrew,  in  digging 
the  foundations  for  a  house.  Kilmaurs,  near  Kilmarnock,  must 
have  been  a  great  resort  of  the  Mammoth,  as  no  fewer  than  nine 
tusks  of  it  had  been  found  there,  which  would  indicate  at  least  five 
elephants,  and  it  is  somewhat  remarkable  that  none  of  their  bones 
have  been  traced,  with  the  exception  of  a  portion  of  a  molar  found 
by  himself.  The  horns  of  the  reindeer  were  found  associated  with 
those  remains  of  the  elephant. 

28th  April,  1866. — ^The  first  excursion  of  the  season  was  a  visit 
to  Corriebum,  on  the  Campsie  Fells,  llie  Corrie  is  situated  on  the 
hillside,  about  a  mile  and  a  half  to  the  north  of  the  road  leading  to 
Kilsyth,  and  about  two  miles  north- west  from  that  town.  From  the 
variety  of  phenomena  exhibited  in  the  Hociions  of  both  its  east  and  west 
bums.  Mid  its  easy  access  from  Glasgow,  it  is  perhaps  one  of  the  very 
best  of  the  many  localities  for  geoU)gical  fioLl  study  in  the  imme<liate 
neighbourh(K)d  of  the  city.  The  hillside  s(H'ti<)us  of  Corrie  exhibit  in 
their  lowoHt  divisions  bciLs  of  trappoan  (volcanic)  ash  and  greenstone, 
overlaid  by  strata  of  sandstone,  limestone,  sh.'ile,  coal,  and  ironstone. 
The  geological  position  of  the  Corrie  beds  is  in  the  lower  division  of 
the  Carboniferous  Limestone  series,  and  the  limestones  and  shales 
are  characterised  by  an  abundance  of  the  peculiar  marine  organisms 
of  that  period.  The  members  then  proceeded  up  the  west  bum, 
examining  the  numerous  bouMers  in  its  bed,  which  have  been  washeti 
out  of  a  great  dej>08it  of  Boulder  Clay,  which  fonns  the  western 
bank  of  the  stream.  Many  of  tliese  lx>ulders  are  of  great  size — one 
of  them,  in  particular,  being  estimated  as  upwards  of  50  tons  in 
weight ;  some  of  them  present  very  distinct  traces  of  glacial  stria?, 
and  are,  indeed,  among  the  finest  examples  of  large  striated  boulders 
in  the  district  aroimd  Grlasgow.  After  examining  the  altered  strata 
of  sandstone,  limestone,  and  sliale  in  contact  with  the  trap  rock 
above  the  lofty  waterfall  in  the  western  bum,  the  party  j^roceeded 
along  the  hill-side  to  the  eastward,  where  a  thin  vein  of  sulphate  of 
Barytes  in  the  trap  cro])s  out.  It  contains  traces  of  silver  and 
copper,  which  were  once  unsuccessfully  attempted  to  be  worked. 
Specimens  of  the  heavy  spar,  as  it  is  called,  ha\dng  l)een  procured, 
the  party  reached  the  eastern  bum  in  the  Con-ie,  where  a  very  fine 
section  of  shale,  with  nodules  of  clay  ironstone,  is  seen.  In  passing 
along  the  hill-side  the  sandstones  and  shales  are  seen  to  be  very 
much  indumted  near  their  junction  with  the  trap  rocks,  proving 
clearly  that  the  various  sedimentiiry  beds  of  the  Corrie  had  been 
elevated,  disturl>ed,  and  altered  since  the  period  of  their  origin :d  de- 
position. 
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The  various  points  of  geological  interest  were  pointed  out  and 
explained  by  Mr.  John  Young  to  the  members  of  the  society ;  and  as 
they  rested  on  the  hill-side  they  were  favoured,  under  a  clear 
atmosphere,  with  a  most  varied  and  extensive  view : — spread  out 
before  them,  like  a  map,  lay  the  great  coal  basin  of  central  Scotland, 
with  its  undulating  heights  and  cultivated  fields — to  the  south-west 
dimly  seen  in  the  distance,  was  GtoatfeU,  and  one  or  two  more  of  the 
Arran  mountains,  towering  over  the  U-appcan  hills  of  Ayrshire, 
which,  with  the  hills  of  Renfrewshire  and  Lanarkshire,  bounded  the 
view  to  the  south  and  south-west — Tinto  soaring  over  all  in  front, 
and  the  Pentlands  closing  in  the  view  on  the  extreme  east,  while  the 
more  elevated  range  of  the  Campsie  Fells  closed  in  the  view  on  the 
north. 

CoTTiBSWOLD  Natubalists'  Field-club. — The  members  assembled 
for  the  first  Field-day  of  the  season,  at  Haresfield  Station,  on  May 
16th. 

The  Haresfield  section  was  first  examined ;  and  from  thence  the 
members  preceded  to  the  small  quany'on  Broadbarrow-green,  where 
there  is  a  wonderful  display  of  the  Gryphite  grit.  The  quarry  above 
White's  Hill  was  examined,  where  the  Trigonia-beds  and  Oolite 
marl  received  due  attention ;  some  of  the  TriganitB  being  almost  as 
sharp  and  well-defined  as  recent  shells. 

At  Scot's  Quar,  Captain  Dickinson,  of  Brown's  Hill,  provided  an 
excellent  luncheon,  to  which  the  club  did  ample  justice. 

Under  the  guidance  of  Messrs.  PuUen  and  Witchell,  both  well 
acquainted  with  the  geology  of  the  district,  the  club  proceeded  to  in- 
vestigate the  Coral-beds  of  the  Inferior  Oolite.  Crossing  the  Pains- 
wick  Valley,  to  Juniper  Hill,  they  examined  a  coral-bed  twenty  feet 
thick,  which  has  been  ascertained  to  extend  for  several  miles.  This 
hill  is  capped  with  strata  charged  with  the  characteristic  Terebratula 
globoBa, 

The  club  dined  at'  the  Imperial  Hotel  at  Stroud,  after  which  they 
proceeded  to  discuss  various  subjects  of  interest.  A  good  specimen 
of  a  bird,  now  somewhat  rare  in  Great  Britain,  viz.,  the  Dartford 
Warbler  (Melizophilua  provincialis)^  obtained  by  Mr.  Jenner  Fust,  in 
Kent,  was  exhibited ;  also  some  relics  of  a  Roman  villa  by  the  hon. 
secretary,  Dr.  Paine.  These  were  obta,ined  on  the  site  of  a  house 
now  being  erected  by  Mr.  Wethered,  at  Stroud.  Dr.  Wright  then 
gave  an  interesting  address  on  the  palajontological  evidence  afforded 
by  the  sands  of  the  Upper  Lias  of  the  Haresfield  and  other  Cottes- 
wold  sections,  illustrating  his  remarks  by  the  exhibition  of  several 
lieautiful  and  typical  fossils.  He  mentioned  that  more  than  twenty 
years  ago  he  had  detected  the  peculiar  and  distinctive  Ammonite,  the 
Am.  opaiinus  of  Reineker,  in  the  Upper  Lias  sands  at  Haresfield. 
This  form  of  Ammonite  marks  this  zone  of  deposits,  between  the 
Lias  and  the  Inferior  Oolite,  at  Braun  Jura.,  at  Gmiind,  and  at  Giin- 
dershofen,  Lower  Rhine.  The  form  of  Ammonite  which  may  be 
said  to  replace  it  in  the  Inferior  Oolite  is  the  Am.  Murchiaonia.  Dr. 
Wright  declared  that  the  sands  possess  an  entirely  different  fauna 
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from  the  Inforior  Oolite,  and  ought  to  be  closBod  aa  Upper  lias  hofif, 
to  which  they  palaeoatologically  belong. 

Mr.  Symondsy  of  Fendock,  requested  the  attention  of  the  geo- 
logists of  the  CottoRwold  Club  to  a  matter  which  he  considere^l  of 
importance  to  the  public  in  general.  He  alluded  to  the  mifieiuble 
building  materials  which,  under  the  very  indefinite  oognonicn  of 
''  Bath  stone/'  are  used  by  axx^hiteots  and  builders  in  so  many  houses 
and  churches  erected  far  away  from  the  Cotteswold  Hills,  even 
among  the  hills  and  vales  of  Wales.  Much  of  this  so-called  ''  Bath 
stone/'  when  used  for  external  purposes,  is  utter  rubbish,  and 
weathers  and  shivers  with  the  first  winter's  frost.  Ho  mentioned 
examples  of  the  window  sills  and  plinths  of  several  churches  and 
houses  which  had  fallen  under  his  observation,  the  weathering  of  the 
building  stone  of  Eastnor  obelisk,  of  various  railway  bridges,  of  ex- 
terior ornamental  work  at  many  churches,  and  declare*!  that  he 
strongly  suspected  the  capability  of  the  stone  of  which  Sir  Comowall 
Lewis's  monument  is  erected,  at  New  Radnor,  to  resist  the  e&ct 
even  of  a  few  years'  frost.  What,  then,  was  Bath  stone  ?  It  ap- 
peared to  him  that  it  was  a  most  indefinite,  misleading,  and  unsatis- 
factory term,  and  was  applied  alike  to  the  truly  good  building  atones 
of  certain  beds  in  the  Oolitic  deposits,  and  the  wretched  stuff  sent 
down  by  builders  and  architects  to  their  misled  and  ill-fated  em- 
ployers in  tlie  vales.  A  friend,  who  was  building  an  expensive 
house  in  Hampshire,  was  to  have  the  window  facings,  dbc.,  of  '*  Bath 
stone/'  from  the  Box  Tunnel.  Would  any  Cotteswold  geologist 
inform  him  whether  this  Box  Tunnel  ''Bath  stone"  would  stand 
the  weather,  or  shiver  in  two  winters  into  atoms?  Would  the 
Cotteswold  (^lub  unite  in  givuig  the  ]>ublic  information  on  the 
proper  loc^ditios  where  retdly  good  weather  stone  might  be  obtained, 
and  endeavour  to  stir  up  arcliitects,  builders,  and  engineers,  to 
educate  themselves  in  the  elements  of  litliulogy  and  geology,  and 
thus  to  make  theinselvos  acquainted  with  the  beds  of  rock  proper  to 
be  used  for  external  purposes,  and  save  their  employers  fnnn  much 
future  annoyance  and  expense  ? 

Mr.  8ymonds's  8})eech  causod  considerable  discussion,  and  the 
subj<*ct  was  taken  up  and  replied  to  by  Dr.  Wright,  Mr.  Witcliell, 
and  Mr.  Stanton. 

Dr.  Wriofht  said  that  it  was  an  almost  painful  question,  and  still 
more  painful  to  see  money  thrown  away  in  consijquence  of  the  use 
of  improper  materials.  The  subject  wjis  too  large  and  too  intricate 
for  the  Cotteswold  Club  to  take  up,  and  proi>er  men,  paid  for  tlieir 
services,  should  be  appointed  to  select  Ix^ds  that  would  resist  the 
action  of  the  weather,  who  undcrst<x)d  what  they  were  about,  and 
were  not  utterly  ignorant  of  the  first  principles  of  lithology  and 
mineralogy.  No  gentleman  building  a  house  should  tnist  on  archi- 
tect or  a  builder  in  the  selection  of  stone  for  external  purposes,  as 
arcliitects  and  builders  were  at  present  educated.  It  was  most 
desirable  that  the  question  be  thoroughly  ventilated  and  investigated. 
In  this  progressive  and  scientiiic  age  it  would  bewme  necessary  that 
architects,  engineers,  and  builders  should  make  such  subjects  a  part 
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Tbm  Smrsas  Vaixkt  FicLD-CLrs. — Th^  first  Bx>eiii^  ftv  the 
jt&r  W9B  held  at  I>>>iIrT.  on  Mij  :>l$t.  Tht^  members  0:1  urivinjc 
St  Dadley  f«rcic««*ied  to  xLe  M'iUeum  01  the  DiKileT  anti  Midland 
GwAopcal  SocirtT.  wbert*  tbrv  weiv  met  bv  ceA~er&l  ueml^er*  cif 
that  BOcietT.  and  ^^eux  i»  'lur  time  in  oxamininjB:  the  very  6ne  U^an 
oolkctioii  of  the  fi^dak  oi  the  diatric:.  The  triloi^iteti^  exhibited  bv 
Mr.  Hoilier,  iuelmiing  the  well -known  Hi»mtil<meiM4  Ivlonpoj?  to 
Mr.  BlackwelL  attracU'd  gnemt  attention,  as  did  the  fo6£il«  frvMU  the 
band  of  shale  passed  thp-ugh  in  the  new  sinking's  at  the  Old  Park. 
It  has  been  disj'Uie-1  whether  this  shale,  overlyim;  tln^  Weulo^^k 
Limestone  of  the  Wren's  Nest,  shonld  W  oLk^se^l  as  W'onKvk  or 
Lower  Ladlow ;  but  the  p^nenl  veidiot  of  che  ]e^H>U^st»  pre^nit. 
l^peand  to  be  in  fiT*  »ur  of  the  latter.  The  whole  }>artT  tlH>n  |mw 
oeeded  to  the  Wren's  Nest.  wh»e  the  outer  woi^in^ics  in  the  upper 
band  of  limestone  on  the  western  face  of  the  hill,  were  fir^t  in- 
spected. Thee^e  were  foUowetl  to  the  northern  end  of  the  hill, 
where  the  anticlinal  fault,  which  throws  ofi'  the  limestone  to  the  east 
and  west,  was  noticeil :  and  the  uj»|>er  line  of  i^verns  w<w  tmvewkMl 
on  returning.     Here  a  very  able  and  lucid  addn^s  on  the  }0^>logy  of 

the  district  was  delivert-d  bv  Mr.  J.  Jones,  8«vretarv  of  the  Dudley 

•  •  • 

Club,  in  the  aljsence  of  the  Vice-President,  F.  Smitli,  Ks«i..  who  was 
unable  to  attend.  After  admiring  tlie  long  pers|Hvtive  of  the  ouvenw 
with  its  varied  ofic-cts  of  light  and  slmde,  and  cidlecting  luune  o( 
the  characteristic  fossils  in  the  outer  workings  on  the  eiistoni 
flank  of  tlie  hill,  the  fault  at  the  southern  end,  which  tlm>w8  down 
the  Upper  Limestone  on  the  west  to  a  level  with  the  lower  Uuul 
on  the  east,  was  examined.  The  sinkings  at  tlie  Old  Park  wt^n» 
next  inspected,  and,  on  the  way  back  to  the  town,  tlio  Ituius  of  tho 
Priory  were  passed  and  visited. 

The  memlxirs  of  both  clu])S  sat  down  togotlior  to  a  ih^KI  luncluH>n 
at  the  Dudley  Arms  Hotel,  after  wliich  some  exit'tHlingly  U^iiutiful 
and  |)erfect  specimens  from  tlie  coliectiim  of  Mr.  K.  llollier  wt»n» 
handed  round  by  him  for  inspection.  Amongst  thorn  wen*  the 
original  of  the  Conitiocnris  tuil-spines  (ligurinl  in  the  (iKomuhcai. 
Magazine  for  May  last),  and  a  now  and  umlcsiTilK'd  stur-tish.  A 
visit  to  the  Castle,  imdcr  the  guidance  of  Mr.  Hollirr,  and  some 
others  of  the  Dudley  Club,  concluded  the  day's  proceiulings. — C  J.  ( •. 

Malvern  Field-club. — 'Hie  members  of  this  t^lub  lu^ld  a  fiohJ 
day  in  the  neighbourhood  of  Tcwkesliury,  on  Wednesday,  the  Dili 
May.  They  were  met  at  the  Abbey  Church  by  the  Ucv.  (^uioii 
X)avies,  who  courteously  conducted  them  over  tliat  lino  old  buildiiH^^ 
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and  explained  the  leading  points  of  its  noble  arohiteotore.     Fronx 
thence  the  club  proceeded  to  the  "  Bloody  Meadow,"  where  the 
President,  tlio  Eev.  W.  8.  Symonds,  M.A.,  F.G.S.,  of  Pendock,  read 
a  paper  on  the  events  that  led  to  the  Field  of  Tewkesbury,  and  the 
chief  details  of  the  battle.     The  club  then  proceeded  to  fiie  woods, 
where  a  rare  plant,  the  "  Smooth-leaved  Hound's  Tongue,"  {Oyno- 
g1o88um  sylvaticum)  was  gathered  by  Major  Barnard  and  Mr.  Lees. 
Passing  on  through  greensward,  and  surrounded  by  the  beautiful 
blossoms  of  the  orchards  of  Deerhurst,  Mr.  Symonds  led  the  party  to 
Apperley  Court,  the  residence  of  Miss  Strickland,  who  had  hos- 
pitably provided  refreshments  for  the  members  and  their  friends. 
The  collection  of  mammalian  remains  which  were  obtained  by  the 
late  Hugh  Strickland,  Esq.,  the  well  remembered  geologist   and 
naturalist,  from  the  low  level  drifts  of  the  Avon  valley  near  Per- 
shore,  were  examined,  and  the  naturalists  looked  upon  the  fossil 
relics  of  elephants,  hippopotami,  rhinoceri,  deer,  and  gigantic  wild 
cattle  that  lived  and  died  on  the  shores  of  an  ancient  Avon  and 
Severn  many  a  long  year  ago.  W.  S.  S. 

Warwickshire  Naturalists'  and  ARcaasoLOOiSTs'  Field-olub. 
— ^The  first  summer  meeting  of  this  club  took  place  at  Nuneaton,  on 
Wednesday,  May  16th,  1866.  The  members  assembled  at  the  Coton 
Bailway  Station,  and  first  examined  the  interesting  sections  of  the 
Lower  Coal-measures  with  intrusive  trap,  exposed  along  the  line. 
Tlie  succession  of  the  beds  raised  a  good  deal  of  discussion,  for  it 
pres(>nts  some  difficult  questions  as  to  tlie  circumstances  which 
raused  the  influx  of  tlic  igneous  rock  in  connection  with  the  coal- 
sbalos,  which,  in  some  cases,  though  in  close  proximity,  remain  little 
changed,  and  in  otliers  have  imdergone  much  alteration.  After 
a  pleasant  walk  the  party  reached  Haunch-Wood  Colliery,  when?, 
although  it  was  stated  that  no  fossils  were  to  be  found,  the  Bev.  Mr. 
Brodie  and  other  geologists  soon  discovered  abundant  evidence  of 
the  life  of  the  p(*rioci,  namely,  ferns,  reeds,  Lepidodendron,  and 
Sigtllarta^  the  estuarine  shells  Anihracoptera  and  Anthracomya,  and  the 
teeth  and  jaws  of  Sauroid  fish.  In  fact,  the  whole  of  the  W^arwick- 
shire  Coal-field  abounds  in  fossils.  Proceeding  thence  to  Hart's 
Hill,  a  careful  examination  was  made  of  the  altered  Millstone-grit  of 
which  this  anticlinal  axis  ii  mainly  composed,  the  trap  rocks,  which 
vary  much  in  character,  ajipearing  at  each  end  of  the  ridge.  Tlie 
Himimit  affbrds  a  fine  view  over  the  country — Chamwood  Forest  is 
Koen  in  the  (extreme  distance.  The  party  consisting  entirely  of 
geologists,  the  day  was  exclusively  devoted  to  the  sections  which  are 
of  spec'ial  interest  in  this  district,  few  places  indeed  present  within  a 
small  area  such  an  instructive  lesson  in  physical  geol()gj\ — P.  B.  B. 

Bath  Naturalists'  Field-club. — The  second  excursion  of  the 
Hoason  took  place  (m  16th  May. — As  this  meeting  was  esjiecially 
devoted  to  Geology,  IMr.  Charles  Moore,  F.G.S.,  imdertook  the 
guidance  of  the  membc^rs,  who  mustered  in  good  numbers  at  the 
Bath  t^tation.  ITie  route  taken,  was  fn)m  Bath  to  Shepton  Mallet 
hy  tmin  i::id  thence  across  t\\o  M^tv^v[)^  ^oN^^W^  wvd  "Frome. 
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kfter  leading  Shepton  Mallet,  on  the  right  hand  side  of  ISbib 
(d,  an  intereetiDg  section  was  seen,  where  on  the  upturned  edges 
the  Garhoniferous  Limestone  are  horizontally  deposited  beds  of 
astio  and  Liassic  age.  This  succession  is  due  to  one  or  more  faults 
ich  have  brought  the  Liassic  beds  on  a  level  with  the  Carboni- 
ooB  limestone,  against  which  the  former  rest  at  a  slight  angle. 
eae  Liassic  beds,  which  are  unmistakeably  the  same  in  geological 
3  as  the  Weston  beds  near  Bath,  and  contain  the  usual  Lower 
18  fossils,  assume  a  precisely  similar  appearance  to  the  "Sutton 
ne"  beds  at  Southemdown,*  and  bofli  litholpgicaUy,  and  as 
;ards  their  fossil  contents,  at  once  presented  to  those  members 
10  had  joined  the  Southemdown  excursion,  a  striking  resemblance, 
not  perfect  identity, — the  first  few  blows  of  the  hammer  revealed 
)  usual  fossils,  Lima  giganteaj  L.  punctata,  etc.,  of  the  Lower  Lias, 
i  many  specimens  of  Ostrea  liassica.  The  same  bed  was  traced 
rising  ground  the  other  side  of  the  road.  The  chief  peculiarity 
laceable  in  this,  as  compared  with  the  "  Sutton  stone  "  series,  was 
»  absence  of  corals,  of  which  dining  this  short  visit  no  traces  could 
found.  Even  the  very  flinty  conglomerates,  which  form  so  oon- 
icnous  a  feature  in  the  beds  at  Southemdown,  are  traceable  here. 
6  members  then  mounted  the  axis  of  the  Mendips,  and  followed 
>  Romano-British  Road,  called  the  "  Ridgway,"  till  they  arrived 
the  Beacon,  one  of  the  highest  points.  SMiilst  passing  along  the 
igway,  several  indications  of  Trap  were  noticed,  especially  one  in 
adjoining  field,  where  Mr.  Moore  ]x>intcd  out  this  rock  cropping 
;  in  the  form  of  a  boss,  thus  giving  evidence  of  a  mighty  volcanic 
vement  which  took  place  at  a  remote  period,  the  limestone,  be- 
B  horizontal,  being  then  upheaved  by  this  great  protuding  mass, 
I  thrown  oflf  on  either  side  with  considerable  force ;  the  lava  at 
same  time  bursting  forth  wherever  a  vent  could  be  found.  The 
proximate  time  of  this  upheaval  must  have  been  after  the  depo- 
on  of  the  Coal-measures.  For  in  the  Valley  to  the  north,  the  older 
k  overlies  the  more  recent  strata,  and  coal  is  worked  beneath  the 
rboniferous  limestone,  which  Mr.  Moore  accounted  for  by  the 
At  force  of  the  upheaval  doubling  the  strata  thus  back  upon  itself, 
e  recent  -discovery  of  the  Trap  rock  in  this  neighbourhood  adds 
ight  to  the  theory.  H.  H.  W. 


C(D:RjR:EiQjpoisriD'siisrajs}. 


»ROF.  J.  BEETE  JUKES'  REPLY  TO  MR.  G.  POULETT  SCROPE'S 

ARTICLE. 

To  the  Editor  of  the  Geological  Magazine. 

Bib, — ^I  am  unwilling  to  allow  Mr.  Poulett  Scrope's  article  in  your 
It  number  to  pass  sub  silentioy  and  therefore  seize  the  first  halt  that 
3urs  to  me,  since  receiving  it,  to  pen  a  few  words  in  reply  to  it. 

>  Bee  paper  h/  Mr,  E,  B.  Tawney— Gbol.  Mao.,  JamiAXi,  \%^^,^.  ^^. 
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First  let  me  aoknowlodge  my  own  debt  of  jfratitude  to  Mr.  Poulett 
Scrope,  whose  clear  exposition,  more  tban  thirty  years  ago,  of  the 
purely  subaerial  origin  of  the  valleys  of  Central  France  has  had, 
perhaps,  even  more  influenoe  on  my  mind  than  I  was  altogether 
conscious  of,  in  leading  me  to  correct  views  of  the  amount  of  the 
action  of  atmosphciic  forcesip  I  used,  indeed,  to  suppose  that  this 
yf&A  an  exceptional  case,  or  one  a{>plicable  only  to  soft  Tertiary  rooki 
and  thin  lava  streams,  till  my  investig^itions  into  the  origin  of  the 
river  vaUeys  of  the  South  of  Ireland  showed  me  that  it  was  only  a 
normal  example  of  a  universal  rule. 

The  subject  of  the  production  of  the  *•  external  form  of  the  ground" 
is  one  wliich  has  been  so  little  discussed,  that  it  is  difllicult  to  wiite 
on  it  without  being  misunderstood. 

By  the  "  form  of  ground"  I  would  mean,  not  its  altitude  above  or 
below  the  level  of  tlie  sea,  still  less  the  position,  (horizontal,  inclined, 
bent  or  broken)  of  the  rocks  composing  it, — ^but  simply  the  forf^  (/ 
iU  external  surface :  and  I  tliink  Mr.  Poulett  Scropo  will  agree  with 
me  that  internal  forces  have  never  any  dirci)t  eflFoct  upon  that,  except 
to  a  slight  extent  and  only  for  a  brief  period  of  time. 

Even  a  volcanic  cone  c^uld  not  stand  ten  years  without  having  i^ 
sides  more  or  less  washed  or  gullied  by  rains,  abraded  by  winds,  or 
modified  in  some  way  and  to  some  extent,  however  slight. 

The  direct  effects  of  earthqusdies  in  cracking,  or  bending  the  mirfaee, 
are  surely  very  insignificant,  and  the  features  thus  produced  are 
extomally  niodilied  almost  as  soon  as  tliev  are  made. 

Great  elevation  and  doj)rossion  of  land  might  occur,  and  api)arently 
has  (Kxjurrcd,  without  any  alteration  of  *'  the  form  of  the  ground," 
though  of  cour8(>  soiric?  cliango  of  slope  about  the  boimdarios  of  areas 
thus  acted  on  must  bo  produtrod  even  at  tlio  surface. 

I  hojxi  Mr.  Poulett  Scroj)e  will  pardon  m<^  if  I  say  that  I  do  not 
know  whether  *'  the  bivsin  of  Switzerland"  be  **  a  svuelinal  valley 
between  tlie  elevated  ridges  of  the  Ali)s  and  Jui*a"  or  not.  Still 
more  ignorant  am  I  of  the  Italian  side  of  the  Alps,  a  region  I  can 
never  hope  to  visit  till  the  Geological  Sin-vey  of  Ireland  is  finished, 
and  long  before  that  time  I  shall  pn)bably  myself  be  passing  into 
the  inorganic  condition. 

The  hills  in  the  central  valley  of  Switzerland  are,  I  l^olieve,  "  hills 
of  circumdenudation  : "  that  is,  are  hills  solely  ])eeause  of  the  removal 
of  the  matter  which  once  surrounded  them. 

The  hills  of  tlie  Juni  and  the  Alps  are,  doubtless,  "hills  of  uptilt- 
ing,'*  that  is,  the  rocks  com])08ing  them  are  at  that  altitude  and  in 
that  position  in  eonsecjuenee  of  having  l)een  tlirust  uj)  by  forces 
acting  from  the  interior.  But  the  rocks  which  we  now  see  at  the 
surfacie  were  not  at,  or  near,  the  surface  at  the  time  they  were  thus 
thrust  up. 

The  ])resent  surface  cuts  across  the  edges  of  beds  having  an  aggre- 
gate thickness  of  many  thousand  feet.  If  that  surface  was  formed 
before  the  rocks  were  distnrlxjd  and  while  thev  were  still  horizontal, 
there  must  have  been  an  excavation  in  order  to  form  it,  sufficient  to 
show  a  section  of  that  depth,  and  the  subsequent  elevation  must  have 
Seen  confined  to  that  previotiBlioWow. 
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No  one  would  uphold  such  an  idea. 

It  follows  then  that  while  the  beds  were  being  tilted  up,  or  since 
they  have  been  tilted,  a  sufficient  mass  of  rock  has  been  removed  to 
allow  of  the  edges  of  some  beds  appearing  at  the  surface  that  were 
once  buried  many  thousand  feet  below  it. 

In  other  words,  the  present  surface  of  the  ground  has  been 
gradually  arrived  at  by  the  external  removal  of  vast  masses  of  rock 
that  previously  covered  it. 

It  makes  no  difference  whether  the  surface  be  a  perfect  plane  or  a 
corrugated  mountain  chain,  wherever  beds  crop  to  the  surface,  it  can 
anlv  be  the  effect  of  denudation. 

A  plain  formed  across  the  edges  of  a  great  series  of  beds,  shows 
that  either  from  length  of  time  or  other  circumstances  the  external 
denti£ng  force  has  completely  obliterated  the  effect  of  the  action  of 
elevation. 

A  mountain  chain  shows  that  along  a  certain  band  of  country  the 
action  of  elevation  has  been  so  great,  or  so  long  continued,  that  the 
forced  of  denudation  have  not  been  able  to  overcome  it. 

Ifhe  mountains  still  stand  in  spite  of  the  denudation,  although 
probably  it  has  been  much  greater  there  than  in  the  surrounding 
regions,  and  therefore  the  most  deeply-seated  rocks  have  succeeded 
in  reaching  the  surface  there. 

in  every  case  the  "  form  of  the  ground, "  whether  in  mountains, 
hills,  valleys,  or  plains  (except  those  so  recently  made  that  there  has 
been  no  time  to  modify  it),  is  the  result  of  external  action  upon 
materials  variously  prepared  and  placed  for  it  by  internal  force. 

I  shoiQd  suppose  that  the  Alps  must  have  concealed  in  them  one 
or  two  or  more  old  surfaces,  on  which  the  superior  formations  repose 
uncomformably.  Whether  it  will  ever  be  possible  to  distinguish 
these  I  do  not  know,  but  it  must  be  done  before  the  structure  of  the 
mountains  can  be  understood,  or  their  history  be  unravelled.  Careful 
sections,  on  a  true  scale,  with  nothing  inserted  that  cannot  be 
actually  seen,  must  also  be  constructed  before  we  can  be  said  to  be 
in  possession  of  even  sufficient  data  to  state  the  problem  of  Alpine 
geological  history. 

Lastly,  allow  me  to  say  that  I  feel  sure  there  is  no  real  difference 
between  Mr.  Poulett  Scrope  and  myself  in  our  opinions  on  this 
subject,  and  that  any  apparent  difference  arises  from  the  want  of  a 
precise  settlement  of  the  meaning  of  terms. 

J.  Beete  Jukes. 

P.S.  There  is  one  passage  in  Mr.  Mackintosh's  letter  on  which  I 
may  usefully  make  a  remark,  and  that  is  at  page  282,  where  he  speaks 
of  the  Old  Ked  Sandstone  of  Herefordshire  as  more  easily  eroded  than 
the  Carboniferous  Limestone.  The  Old  Red  Sandstone  of  Cork  and 
Kerry,  however,  is  much  harder  than  that  of  Siluria,  the  shales  being 
all  converted  into  hard  clay-slates  by  true  slaty  cleavage.  Many 
parts  of  the  Old  Red  of  the  south-west  of  Ireland  indeed  are  litho- 
logically  very  like  parts  of  the  Cambrian  rocks  of  North  Wales  and 
.Wicklow. 

KiLEONAN,  A&&AN  ISLAND,  GaLWAY  BaT,  JutU  IIM,  18G6, 
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THE   DEXUDATIOX   CONTROVERSY. 
To  the  Editor  of  the  Obological  Magazine. 

Sib, — Believing  that  an  amicably-conducted  controvergy  creates  a 
desire  to  re-examine  old,  and  pursue  new  lines  of  investigation,  I  am 
glad  that  my  articles  on  ''  Denudation  "  have  excited  interest  among 
eminent  men  of  science.*  I  should  be  grateful  to  Mr.  Aveline  if,  to 
his  avowal  of  opinion,  expressed  in  your  last  number,  he  would  add 
his  reasons  for  supposing  that  the  Longmynd  valleys  have  been  ex- 
cavated by  streams.  I  have  just  read  Professor  Jukes'  testimony 
to  marine  denudation  in  his  *'  Student's  Manual  of  Gkology,"  pub- 
lished in  the  same  year  (1862)  in  which  his  paper  on  the  River- 
Vallcys  of  the  Soutli  of  Ireland  was  read  before  the  Geological 
Society.  The  following  is  a  brief  extract : — "  The  passes  leading  . 
across  the  crests  of  great  mountain-chains  could  have  been  produced 
by  no  other  cause  than  by  the  eroding  action  of  tides  and  currents, 
as  tlie  mountains  rose  through  the  sea.  ....  Isolated  ciBgs  and 
precipices,  or  long  lines  of  cliff,  and  of  steep  slopes,  looking  down 
upon  broad  plains,  must  have  in  like  manner  been  formed  by  tiie 
sweeping  power  of  the  sea.  Broad  open  valleys  attest  a  similar 
origin,  and  speaking  generally,  the  principal  features  in  the  form  of 
the  ground  in  all  lands  have  been  produced  by  this  wide-spread 

action The  results  of  this  erosive  action  are  exhibited  to  us 

often  in  the  most  striking  manner  in  the  gorges  and  ravinee  of 
moimtain  slopes  "  (page  101).  The  great  reason  why  Professor  Jokes 
so  suddenly  modified  the  above  declaration  of  belief,  would  appear  to 
have  been  the  "  revelation  "  that,  during  the  denudation,  our  lands 
have  not  been  a  sufficiently  long  time  submerged  to  enable  the  sea 
to  accomplish  it.  I  hope  soon  to  be  able  to  prove  that  the  drift 
deposits  of  Siluria  funiish  undeniable  indications  of  long,  if  not 
repeated,  submergences,  during  comparatively  recent  periods. 

Yours  truly, 

D.  Mackintosh. 


DISCOVERY   OF   FLINT   IMPLEMENTS    IN   KENT. 
To  the  Editor  of  the  Geological  Magazine. 

Dear  Sir, — It  may  be  of  interest  to  record  the  fact,  that  a  number 
of  flint  implements  have  been  foimd  by  Mr.  J.  Brent,  jun.,  of  Canter- 
bury, between  the  Old  Haven  Gap  and  Reculvers.  These  imple- 
ments, seventeen  in  number,  are  mostly  of  large  size,  of  the  Amiens 
ty])e,  very  perfect.  They  were  found  strewn  on  the  beach.  One  is  a 
very  interesting  specimen,  being  extremely  flat  and  sharp,  of  the  figure 
represented  in  Sir  Charles  Lyell's  "Antiquity  of  Man,"  page  114, 
fig.  8,  and  about  the  same  size.  It  is  remarkably  weathered,  and  of 
an  opaque  white  colour.     The  other  specimens  showed  little  or  no 

^  In  the  last  number  at  page  281,  line  21,  read  an  the  retult  instead  of  ^*8re  not 
the  result.*' 
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disoolonration.  Kent  has  also  lately  yielded  a  number  of  specimens 
to  the  careful  search  of  Mr.  W.  Whitaker,  P.G.S. ;  some  of  these 
are  from  the  neighbourhood  of  Dover  and  Sandwich. 

Yours  truly, 

GXOBGE  DOWKBS. 
Stovrmouth  Housb,  June  lUA,  1866.  * 


QUARTZ    CONGLOMERATE    BED. 
To  the  Editor  of  the  Geological  Maoazims. 

Sir, — ^There  is  at  present  on  the  shore  at  Cushendun  in  the  County 
of  Antrim,  a  mass  of  extremely  hard  Conglomerate,  some  scores  of 
yards  in  length  and  breadth,  and  from  thirty  to  fifty  feet  above  the 
sea.  This  is  composed  of  round  pebbles  of  quartz  rock,  from  two  to 
four  inches  in  diameter ;  and  they  occur  so  closely  packed,  that  every 
one  is  in  contact  with  another,  and  no  room  left,  except  for  the 
sand  which  cements  them,  and  which  fills  the  openings  between  the 
pebbles,  when  originally  heaped  together. 

These  pebbles,  as  just  stated,  are  of  quartz  rock  and  therefore  all 
of  one  kind.  There  is  no  actual  rock  of  the  same  kind,  on  the  shore, 
nearer  than — 1.  Malin  Head,  or  Culdafif,  in  Donegal ;  2.  Belderg,  east 
of  Belmullet  in  Mayo,  where  it  occupies  the  shore  for  fourteen  miles ; 
and  3.  in  the  twelve  bins,  near  Clifden,  in  Connemara,  where  it  forms 
bands  interstratified  with  Mica  Slate. 

This  mass  is  backed  by  a  hill  of  brown  Devonian  grits  and  shales 
interstratified,  which  extends  from  Cushendun  to  Cushindall.  In 
both  those  rocks  are  a  few  round  pebbles  of  quartz  i-ock,  similar  to 
those  in  the  mass  on  the  shore,  but  in  the  rocks  of  the  hill  they  are 
thinly  disseminated,  perhaps  six  or  ten  of  them  to  a  cubic  yard. 

Perhaps  some  of  your  numerous  correspondents  would  have  the 
kindness  to  explain  how  the  pebbles  of  this  mass  were  brought  to- 
gether, unmixed  with  pieces  of  rock  of  any  other  kind. 

I  am,  Sir,  Yours,  etc.,  very  truly, 

John  Kelly. 

38,  Mount  Pleasant  Square,  Dubun,  22th  May,  1866. 

Probably  all  the  other  pebbles  were  of  softer  materials  than  quartz 
and  were  consequently  converted  into  mud  and  sand  by  the  grinding 
motion  imparted  to  the  mass  by  the  sea,  when  the  Conglomerate 
formed  the  shingle-bank  of  the  ancient  coast. — Edit. 


Henry  Darwin  Eogeus,  LL.D.,  F.R.S.L.  &  E.,  F.G.S.,  Pro- 
fessor of  Natural  History  in  the  University  of  Glaso:ow,  died  on 
Tuesday,  May  29th,  1866.  Though  a  native  of  the  United  States, 
he  was  of  Scotch  extraction,  and  the  member  of  a  family  tradi- 
tionally devoted  to  the  culture  of  the  exact  sciences.  At  the  early 
age  of  twenty-one  he  was  appointed  Professor  of  Chemistry  and 
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Natural  Philosophy  in  Dickinaon  College,  Pennsylvania,  whidi  post 
he  held  for  three  years,  when  he  came  to  Europe,  chiefly  for  the 
prosecution  of  scientific  researches.  During  this  visit  he  turned  his 
attention  more  especially  to  the  study  of  geology,  and  on  his  return 
to  the  United  States  almost  immediately  entered  upon  his  great  un- 
dertaking,— the  geological  survey  of  the  States  of  New  Jersey  and 
Pennsylvania.  This  work,  the  result  of  twenty-two  years  of  uninter- 
mittent  industry',  consists  of  three  large  quarto  volumes,  illustrated 
with  numerous  engravings, .  and  geological  maps  and  sections  of 
Pennsylvania  luid  its  Coal-fields.  It  at  once  established  Professor 
Kogers'  (jlaim  to  a  high  position  in  the  scientific  world.  Besides  the 
IocaI  geolog}-,  it  contains  a  general  view  of  the  geology  of  the 
United  Staters,  essays  on  the  Coal-formation  and  its  fossils,  and 
a  description  of  the  Coal-fields  of  North  America  and  Great  Britain. 
It  was  published  in  1858,  but  l^rofessor  Eogers,  in  his  official 
capacity  of  State  Geologist,  had  previously  brought  out  five  annual 
reports  on  the  geology  of  Pennsylvania,  and  two  on  New  Jersey, 
published  between  the  years  1836-1841.  Professor  Eogers  con- 
tributed a  sketch  of  the  Geology  of  the  Unite<l  States  to  Keith  John- 
ston's Physical  Atlas  (1856).  He  has  published  many  or^^;huil 
papers  in  the  American  Journal  of  Science,  the  Proceedings  of  the 
Boston  Society  of  Natural  History,  the  Transactions  of  the  American 
Philosophical  Society,  the  Reports  of  the  British  Association,  and  the 
Proceedings  of  the  Geological  Society  of  London.  He  also  de- 
livered a  Icctiu-e  on  the  origin  of  the  Parallel  Beads  of  Loohabet 
(Glen  Roy),  before  the  Royal  Institution,  on  March  22nd,  1861.  In 
the  last  number  of  the  Geological  Magazine  (p.  258),  we  reported 
two  papers  on  Coal  and  Petroleum  which  Professor  Rogers  read  at 
Norwich  in  April  last,  notwithstanding  that  he  was  so  unwell  as  to 
be  obliged  to  sit  the  whole  time,  and  to  a  great  part  of  the  ass^oably 
his  discourse  was  inaudible. 


Professor  of  Natural  History  in  the  University  of  Glasgow. 
— We  have  very  ^eat  pleasure  in  announcing  that  Dr.  John  Young. 
F.R.S.E.,  F.G.S.,  is  the  successful  candidate  for  the  chair  of  Natural 
History  in  the  University  of  Glasgow,  rendered  vaixmt  by  the  death 
of  Prof.  H.  I).  Rogers.  Dr.  Youug  is  an  able  Comparative  Anatomist 
and  Pliysiologist,  and  is  well  versed  in  general  Zoology ;  his  Natural 
History  studies  began  under  Professor  Goodsir.  and  the  late  Professor 
E.  Forbes,  in  the  University  of  Edinburgh,  of  which  he  is  a  Doctor 
of  Medicine.  For  the  last  live  years  he  has  been  engjiged,  as  a  field 
geologist,  on  the  (jleological  Siurvey  of  Great  Britain,  and  during 
that  time  he  has  done  uuich  detiiiled  work  in  Geology  and  Palaeonto- 
logy. In  Juno  1SG4,  he  communicated  to  the  Geological  Society  of 
London  a  paper  on  the  former  extension  of  glaciers  in  the  high- 
grounds  of  the  south  of  Scotland,'  and  he  has  recently  read,  before 
the  same  Society,  several  importiuit  papers  on  Fossil  Ichthyology. 

^  PublisTicd  m  CXuAtl.  JoMitiaU  Vol.  xx.,  p.  452. 
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L — ^AiiCixirT  Ska  Mabgins  in  thb  Countiks  Class  akd  Galwat. 

By  G.  HiKBT  EiNAHAN^  F.IUG.S.I. 

ra  paper  that  appeared  in  the  ^'Geologist"  for  May,  1863, 
the  author,  Professor  King,  has  noticed  the  remarkable  escarp- 
ments that  occur  in  the  Burren  Hills,  on  the  south  side  of  the  Bay 
of  Glalway.  Ho  is  of  opinion  that  they  have  been  formed  by 
Bea  action  during  the  slow  upheaval  of  the  British  area  after  its  sub- 
mergence during  what  he  calls  the  "  subaqueous "  or  "  middle 
division  "  of  the  Glacial  period,  and  that  "every  escarpment  indicates 
a  stoppage  in  the  upheaval."  These  escarpments,  or  ancient  sea- 
margins  are  not  confined  to  the  Burren  Hills,  as  I  have  observed 
them  in  various  other  localities,  but  never  so  continuous,  nor  so  well 
developed. 

In  this  paper  it  is  proposed  calling  attention  to  those  in  counties 
Clare  and  Galway.  I  shall  first  notice  the  conspicuous  escarpments 
in  the  Buiren  HiLls,  but  before  doing  so  I  may  be  allowed  to  refer 
to  similar  phenomena  in  course  of  formation  at  the  present  day. 

During  a  short  visit  to  the  largest  of  the  Arran  Islands  (Inishmore), 
at  the  mouth  of  Galway  Bay,  I  remarked  that  on  its  south-western 
ahore  the  Atlantic  seems  now  to  be  cutting  an  escarpment  in  the 
nearly  horizontal  beds  of  the  Carboniferous  Limestone  of  which  the 
cUSb  are  composed.  The  general  section  of  this  escarpment  is  as 
represented  in  Fig.  1.  There  are  from  four  to  seven  terraces  cut  out 
by  the  action  of  the  sea ;  one  terrace  by  the  high  spring  tides,  another 
by  the  high  neap  tides,  another  by  the  low  neap  tides,  another  by 
the  low  spring  tides,  often  with  from  one  to  three  intermediate  terraces, 
aooording  to  the  thickness  of  the  beds  of  limestone,  and  above  them 
all  is  a  ''  Blockbeach,"  formed  of  huge  boulders  hurled  up  during 
the  winter  gales.     The  above  action  is  what  seems  genersily  to  be> 

VOL.  HI. — vo.  JOTi,  'iSL 
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taking  place  but  in  Bome  parts  whero  master  jomts  oocar  two 
or  more  of  the  above  mentioned  terraces  are  merged  mto  one, 
and  whca  the  master  jomts   are  pcrpendiuUar  or  oblique  to    the 
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K  THE  y{xsi  Coast  op  Iitubmou. 
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direction  of  the  force  of  the  waves,  the  destruction  is  i 
rapid,  giving  rise  to  high,  imbroken,  precipitous  clifis. 

Ttic  Burren  Mountains  display  very  similar  results.  In  nTimerotu 
places  there  are  escarpments  formed  of  from  four  to  seven  terraces 
cut  out  of  the  nearly  horizontal  beds  of  the  Carboniferous  Lime- 
stone. Tlieso  continue  for  miles,  but  in  places  thoy  appear  to  hate 
been  affected  by  the  varying  conditions  found  on  the  west  coast 
of  Inisbniore.     lliis  is  eslubitod  in  t}ie  accompanying  sketoh  of  the 


2. — HtLis  E*9r 


North -E\RT. 


liillB  on  the  oast  margin  of  Gloncolumltekille,  tnltpn  by  my  old  friend 
and  collpdf^io,  A.  li.  Wynne,  F.G.S.,  now  of  tlio  Goijldgiual  Survey 
of  India  (see  Fig.  2). 

In  the  ni.-ighlMHirhood  of  Black  Hond,  the  nortli-wcst  point  of  the 
Burmn,  the  aiuiicut  sea-iiinrgins  are  vury  ai»p(iront  wlion  wwed 
from  Yar-wmnaugbt,  which  lies  immi'diatety  north  of  Galivny  B.iy. 
Ileiv  an  observer  will  ri^nmrk  three  sets  of  terraces  forming  cim- 
sjiicuouB  eKcnrpments  c"  ■■^"' —  ■"  '^•~  "  ' 

'  The  «o«l-iTijtnkvpr  liu 
tlinc  hills.  ii(«cail  of  s 
twncG  to  Cappimnwullu. 
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Tb^  hi^ieat  of  these  eocaipmentB  ia  near  the  snminit  of  the  three 
moat  wefltem  hills  (Doughbraneen,  1,<H1  feet,  Knochaghaglinna, 
lOa  feet,  and  CappanawiOla,  1,028  feet),  and  is  found  to  be  at  an 
■Ititade  of  about  97o  feet  On  Donghbraneen,  the  most  weatem 
(oinmit,  its  height  on  the  Ordnance  Hap  is  975  feet,  and  on  Knock- 
ighflglinna  985  feet ;  on  Cappanawalla,  the  height  nearest  to  the 
eacarpment,  which  is  south-east  of  the  stunmit,  is  968  feet.  In 
places  there  is  a  steep  rocky  talus  from  this  set  of  terraces. 

The  next  conspicuous  escaipmeut  is  about  650  feet  in  altitude. 
It  forms  the  north-west  shoulder  of  Doughbraneen,  called  Caher- 
dooofeigns  (617  feet),  and  also  the  cliff  on  the  north  face  of  Cam- 
■eefin  (726  feet),  the  name  by  which  the  north  shoulder  of 
Doogfabraneen  is  known.  On  the  north  of  Camseefin  there  is  ft 
Keep  rocky  slope  extending  down  from  the  lowest  terrace. 


DooflibniKn.    ObndooBbrfii. 


This  escarpment  is  well  marked,  for  on  a  clear  day  it  is  most  con- 
spicuous from  the  north  shore  of  the  Bay,  and  can  bo  traced  for 
miles  along  the  sides  of  the  hills.  If  wo  begin  towards  tliD  west  at 
Black  Hcail,  and  extend  the  survey  to  the  cant,  it  will  be  observed 
along  tho  north  face  of  the  nlwve- mentioned  hills,  and  winding 
round  Cappanawalla  into,  rumkd,  and  out  of  tho  valley  in  which  Bally- 
vaughan  is  nituated  ;  from  thence  round  Slieve-na-giipple  into  tlio 
glen  at  the  head  of  Muckitiish  Bay,  out  of  which  it  passes  ;  it  is  next 
traceable  along  towards  the  east,  until  it  finally  disappears  behind 
tho  hills  that  lie  south-west  of  Kinvarra. 

The  third  conRpicuoua  oscarpnient  is  at  alwiit  the  height  of  300 
feet  It  is  well  seen  alonp;  tho  face  of  the  bills  from  Block  Head  by 
Gleninagh  to  IIarl>ourhili  House,  to  the  south  of  which,  on  tho  east 
sloi>c  of  Cappanawalla.  it  disappears,  as  a  steep  rocky  slope  strewed 
with  dSris  of  tlie  subjacent  nicks,  and  extends  down  from  the  650 
feet  escarpment  to  a  level  of  a1)out  150  feet.  Farther  cast  it  can  bo 
again  o^)8e^^■od,  and  townnlis  the  west.  On  tho  S.S.W.  of  Black  Head, 
it  merges  into  a  steep  cliff,  the  Ordnance  heiglit  of  which,  a  milo 
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S.S.W.  of  the  Head,  is  294  feet  The  Ordnance  heights  on  this 
escarpment  range  from  290  to  320  feet ;  below  it  there  is  a  rocky 
tains. 

Such  are  the  conspicuous  escarpments  seen  in  the  north-west  of 
the  Barren.  I  shall  now  mention  those  that  have  been  remarked  in 
some  of  the  other  mountain  groups,  and  shall  refer  the  reader  to  the 
accompanying  Tables,  Nos.  I.  and  II.,  in  which  all  the  well-marked 
terraces  in  the  group  of  hills  at  the  south-west  of  Yar-ccHinaug^ 
and  in  Slieve-Aughta,  are  given.^ 

On  examining  Table  I.  it  will  be  seen  that  in  Yar-oonnaught, 
seven  sets  have  been  observed.  The  first  is  at  about  130  feet,  the 
second  at  300  feet,  the  third  between  500  and  600  feet,  the  fourth 
about  650  feet,  the  fifth  about  750  feet,  the  sixth  900  feet,  and  the 
seventh  1,070  feet.  Of  these  the  300  feet  escarpment  is  the  best 
marked,  and  next  to  it  the  650  feet.  The  sixth  and  seventh  were 
only  observed  in  one  place,  and  the  third  is  very  irregular. 

In  Slieve-Aughta,  the  mountain  group  that  lies  at  the  jimction  of 
Clare  and  Gal  way,  there  are  numerous  cliffs,  but  unfortunately  the 
general  surface  of  many  slope  at  a  high  angle,  and  therefore  very 
little  con  be  learnt  from  them.  Those  that  are  nearly  horizontal  axe 
noticed  in  Table  11. 

On  referring  to  this  table  it  will  be  seen  that  there  ore  seven 
sets  of  escarpments,  the  lowest  of  which  we  may  call  number  two, 
as  it  corresponds  to  the  second  set  of  escarpments  in  Table  I. 
Number  two  is  a  little  higher  than  300  feet,  number  three  is 
between  oOO  and  600  feet,  number  four  is  about  650  feet,  number 
five  is  about  740  feet,  number  six  is  about  950  feet,  number  seven 
about  1,060  feet,  and  number  eight  1,200  feet.  Numbers  two,  four, 
and  six  are  ])08t  developed ;  number  seven  was  only  noticed  on  two 
hills,  and  number  eight  only  in  one  neighbourhood,  as  tlie  other  hills 
hereal)0uts  are  not  of  sufficient  altitude.  Number  three,  like  its  re- 
presentative in  Ynr-connauglit,  is  very  irregular. 

In  conclusion  I  shall  refer  to  Table  III,  by  which  the  terraces, 
etc.,  north  and  south  of  Gal  way  Bay,  and  those  in  Slieve-Aughta, 
can  be  comj)ared. 

In  this  table  it  will  bo  seen  that  the  sea-margins,  respectively 
300,  650,  and  950  feet  in  altitude,  are  ooniiiion  to  the  three  district*, 
and  that  the  most  conspicuous  escarpments  in  the  Burren  correspond 
to  those  which,  toward  the  north,  are  best  developed  in  the  south-oast 
mountain  group  of  Yar-connaught,  as  well  as  to  those  which,  some- 
what further  south-east,  occur  in  Slieve-Aughta.' 

^  In  these  tables,  when  possible,  the  height  of  the  summit  and  base  of  the  cliffs  or 
terraces  have  been  extrsicted  from  the  Ordnance  Maps,  and  when  they  are  well 
marked,  either  at  the  base  or  summit,  an  astensk  has  been  put  to  the  height 

^  As  I  never  had  the  time  or  opportunity  of  tracing  out  the  various  minor  escarp- 
ments that  occur  in  the  Burren  Hills,  I  have  purposely  only  mentioned  those  that  are 
conspicuous  from  the  north  shore  of  Galway  Bay — the  130  foot  escarpment  could  not 
occur  in  Slieve-Aughta,  as  the  base  of  that  mountain  group  is  above  tnis  IcveL 
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n. — Oh  Watebsiuds. 
B7  Geosob  Maw,  F.G.S.,  Btc. 

IN  connection  with  the  disoiiBsion  on  the  origin  of  hills  and  valleys, 
which  has  reoentlj  oocnpied  the  pages  of  the  Qsologigal 
Maqazinx,  I  would  submit  a  few  observations  on  some  phenomena^ 
in  evidence  of  the  great  power  of  subaerial  denudation,  which  seem 
scarcely  to  have  been  noticed  with  the  prominence  they  deserve. 

I  assume  that  the  joint  action  of  sea  and  river  denudation  is  un- 
questioned, and  that  the  main  point  under  discussion  is  relative  to 
which  of  these  processes  determined  the  final  contour  of  the  land. 

What  I  wish  particularly  to  notice  is  that  the  form  of  the  whole 
laud  surfSEtce  with  some  trifling  exceptions  (as  lake  basins,  which 
appear  to  admit  of  special  explanation)  is  merely  a  modification  of 
the  same  principle  of  contour  as  the  true  river  valley,  exhibiting  a 
system  of  watersheds  by  which  almost  every  part  of  the  land  is 
connected  with  the  sea  by  adjacent  land  on  a  graduated  series  of 
levels  lower  than  itself. 

^Vhy  is  it  that  the  surface  is  not  irregularly  undulating,  exhibiting 
a  fair  proportion  of  its  area  in  isolated  depressions,  surrounded  on 
all  sides  by  land  more  or  less  higher  than  itself?  and  why  are  not 
the  valleys  shut  ofi*  into  watersheds  of  defined  area,  terminating  in 
isolated  lakes  instead  of  almost  invariably  finding  common  outlets  at 
lower  levels  ?  In  other  words,  why  is  it  that  you  can  a2)proach  the 
sea  from  any  point  of  the  earth's  surface  in  an  unbroken  line  of 
descent  ? 

The  various  complications  of  upheaval  must  have  loft  the  surface 
with  every  variety  of  outline,  including  a  fair  proportion  of  isolated 
depressions  ;  what  then  is  the  denuding  power  that  has  since  stepped 
in  ;iud  almost  obliterated  them,  and  replaced  tlie  chaos  of  form  by 
the  wondeifuUy  luiiform  system ^of  graduated  levels  that  now,  fix)m 
mountain  top  to  sea  coast,  envelopes  the  whole  land  surface  ? 

Is  not  the  difference  between  main  chaimels,  the  recognised  result 
of  river  action,  and  the  graduated  undulation  of  the  entire  srnface 
one  merely  of  degree  ?  and  is  not  the  cause  assignable  to  the  contour 
of  tlie  principal  valley  also  applicable  to  its  tributaries,  and  to  the 
whole  grailuatcd  series  of  inequalities  leading  therefrom  up  to  the 
very  crest  of  the  watershed  ? 

'^llio  coimection  between  this  graduating  system  of  contours  and 
the  principle  upon  which  subaerial  denudation  ought  to  act,  seems  so 
natural  that  the  onus  prohandi  of  any  more  probable  cause  should 
fairly  lie  with  tliose  who  dispute  the  power  of  rain  to  effect  the  fin«il 
sculj)turing  of  the  land's  surface. 

What  can  bo  more  apposite  than  the  apparent  relation  between 
the  delicate  gradation  of  levels  from  the  river  mouths  upwards  to 
the  watershed  boundaries,  and  the  exactly  proportionate  concentra- 
tion of  water  and  consequent  power  of  excavation  downwards  from 
the  watershed  lines  to  the  river  mouths. 

Marino  denudation  can  only  have  had  two  modes  of  operation, 
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eiiher  below  the  surfaoe  by  the  action  of  currents,  or  on  the 
ooast  Ime. 

In  comparing  the  form  of  the  sea  bottom,  and  the  land  surfaoe,  it 
ought  not  to  be  overlooked  that  just  as  the  land  has  been  subject 
to  marine  denudation  so  the  general  form  of  the  sea  bottom  may  at 
one  time  hove  been  influenced  by  subaerial  action,  and  assimilated 
iliereby  to  the  form  of  the  present  dry  land. 

There  is,  however,  one  essential  difference  with  regard  to  the 
mnoh  larger  proportion  of  isolated  depressions  that  occur  in  the 
ocean  bed  than  on  the  land  surface ;  as  a  rule  the  land  consists  of  a 
graduated  system  of  levels  leading  into  each  other  as  a  connected 
Beries  of  watersheds,  and  the  exceptions  to  it  in  the  form  of  com- 
plete hollows  are  exceedingly  rare ;  the  sea  bottom  on  the  other 
band  is  fall  of  isolated  depressions  which  would  be  left,  on  emer- 
gence, as  unconnected  pools  and  lakes,  or  isolated  seas ;  this  may  be 
well  observed  on  a  miniature  scale  at  low  water  on  ahnost  any 
shallow  coast,  and  still  better  on  a  map  of  the  sea  bottom  giving 
with  sufficient  detail  the  lines  of  equal  depth.  It  seems  impossible 
that  such  hollows  should  have  been  produced  by  any  directly 
denuding  force  for  which  a  line  of  approach  seems  essential. 

Are  not,  therefore,  these  close  sea  valleys,  surrounded  on  all  sides 
by  higher  ground,  invariably  the  result  of  accumulation  ?  Similar 
depressions  are  not  at  all  uncommon  on  the  drift  surfaces  of  Shrop- 
shire and  Cheshire,  and  I  believe  that  the  close  basins  containing 
the  meres  and  ixx)ls  of  these  counties  occur  exclusively  on  old  sea- 
bottom-surfaccB  of  drift,  or  are  the  result  of  drift  barriers  closing  up 
an  ordinary  watershed  valley,  and  that  a  hollow  of  denudation  of 
any  extent,  without  an  outlet  at  its  lowest  level,  if  it  exists  at  all, 
is  a  phenomenon  of  the  greatest  rarity. 

Lake  basins,  which  seem  to  admit  of  special  explanation,  must,  of 
course,  be  excepted ;  also,  close  valleys  and  depressions  connected 
with  swallow-holes,  which  are  virtually  complete  watersheds  in 
miniature. 

Apart  from  the  fact  that  the  sea  bottom  as  a  rule  is  subject  to 
accumulation  rather  than  to  any  denuding  process,  on  what  pos8i])le 
tlieory  can  any  system  of  marine  currents  excavate  such  a  delicately 
graduating  and  ramifying  system  of  levels  and  valleys  as  those 
forming  the  land's  surface?  In  the  lii*st  place,  marine  ciurents, 
though  occasionally  diverted  by  shallow  barriers,  are  not  as  a  nde 
coincident  with  the  form  of  tlio  bottom,  and  to  refer  the  present 
shape  of  the  gi-ound  to  the  action  of  former  marine  currents,  you 
must  assume  Siat  the  greatest  force  was  expended  in  producing  the 
greatest  depths,  and  this  at  once  presents  tlio  difficulty  of  a  system 
of  currents  diverging  from  the  greatest  depths  and  ramifying  and 
exhausting  themselves  in  every  direction  up  what  are  now  the  river 
valleys  to  the  lines  of  watershed ;  indeed,  to  be  consistent,  you  must 
localise  a  branch  of  the  STipposed  submarine  current  to  fit  everj"  little 
depression  of  the  ground  that  leads  up  from  the  watershed  vallej's. 

Let  us  now  look  at  the  sea  as  a  denuding  agent  on  the  coast  line. 

If  marine  action  has  been  the  exclusive  cause  of  the  moulding  of 
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tlid  present  conkiar  of  the  land,  any  zone  of  equal  height  cm  tf 
liuid  ought  approximately  to  represent  an  anciout  sea  margin,  andc 
the  re-Bubmengcnce  of  the  Imiil  the  coast  ought  to  lake  up  nearly  il 
old  poBition  ;  but  lines  of  L-quol  height  on  the  limd  surfaco  and  nei^ 
bouring  conat  line  have  little  or  no  relation  to  each  other,  and  ar 
generally  not  only  diSerent  in  their  direction  but  also  in  the  ohai 
acter  of  thoir  outline ;  and  the  «ime  difference  of  character  will  b 
ohservable  between  a  coast  line  produced  by  subraergenoe  ■witbon 
erosion,  and  one  moulded  by  denudation.  The  prevailing  tendeni; 
of  the  denuding  eea-line  is  to  be  Btiaight,  and  rif  a  simply  submerger 
coast,  or  of  Unea  of  equal  beight  on  the  hmd,  to  lje  sinuous,  bendut 
round  the  ramifying  valleys  of  the  watershed  systenx  quite  unlil! 
the  most  sinuous  coast  cliff. 

This  is  not  so  obvious  to  the  eye  iu  an  aotual  view,  because  tl 
sight  cannot  grasp  at  a  glanoe  a  siificient  area,  but  if  you  follow 
from  the  coast  inland,  aud  return  to  the  sea  at  the  same  height  at 't 
other  end,  yon  witi  find  that  yow  have  travolleil  in  a  very  differd 
direction,  and  a  manifold  greater  distanoe  than  the  line  taken  by  tl 
sea  i  and  when  the  land  line  is  plotted  down  on  paper  it  will  euiib 
a  kind  of  striicfiire  very  unlike  that  of  the  adjacent  sen-board.  1 
fact,  the  Ben,  in  its  erosive  nction  on  the  coast,  tnkea  litlle  or  no  accom 
of  the  surface  contour  of  the  land ;  it  denudes  back  the  high  land  i 
the  shape  of  cliffs  pretty  nearly  at  the  same  rate  as  the  lower  groun 
of  intersecting  chines  and  combes,  cutting  indiscriminately  acros 
and  obliterating  both  hills  and  valleys,  and  working  on  a  sort  i 
jagged  straight  line  singularly  different  to  the  winding  line  repn 
senting  the  lines  of  equal  height  on  the  land,  which  ought,  <u;cordiii 
to  the  marine  theory,  to  represent  ancient  coast  lines  of  sea  erosion. 

Will  the  advocates  of  marine  denudation,  who  assume  that  the  s( 
excavated  the  glens  and  chines,  intersecting  the  present  sea  clU 
(and  many  of  them  if  prolonged  would  extend  far  below  the  presei 
sea  mai^n),  explain  why  it  is  that  the  sea  utterly  ignores  the  6. 
outhne  assumed  for  it,  and  follows  one  entirely  different  ?  Instead  < 
running  up  (he  valleys  that  are  assumed  to  have  been  the  result  ■ 
its  former  action,  and  leaving  the  separating  promontories  untouche' 
as  it  must  have  originally  done  on  the  marine  theory,  how  is  it  th 
it  now  breaks  across  both  indiscriminately  and  removes  wiT.h  the  sas 
apparent  ease  a  cliff  200  feet  high  and  the  low  land  tliiit  gcntl 
slopes  down  the  glens  under  the  sea '?  nie  coast  of  the  Isle  of  Wigfc 
and  the  cliffs  to  the  east  of  Hastings,  well  illustrate  the  form  i 
outline  on  which  coast  erosion  really  works. 

The  subjoined  engravuig'  of  part  of  the  coast  at  Port  Itoya 
Jamaica,  represents  one  of  the  veiy  few  authenticated  cases  of  reeei 
submergence,  and  affords  a  good  example  of  the  striking  difft-reni 
between  a  coast  line  produced  by  submergence  following  the  form  ■ 
the  surface,  and  the  ordinary  coast  line  produced  by  marine  erosioi 

The  const  at  Port  Royal,  Jamaica,  is  known  to  have  nndergone 

sudden  subsidence  in  the  year  1692,  and  has  assumed  an  iutrica 

outline  notably  distinct  from  any  eliff-girt  shore,  and  just  the  sort  ■ 

'  Copied  hum  tbv  map  appended  to  tiie^^^oiXiA&eS&Quiit&CQmnussion. 
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'i*n  tliat  would  l>e  expected  from  the  BOa  miming  np  among  the 
I  SWk  uodtilationH  of  the  watemhed  Talleya.     Toe  smtionB  line 
of  Ok  inner  margin  of  the  reef  eJbo  forms  a  Btriking  contrast  to  the 
'lOiapantiTely  straight  margin  of  the  exposed  outer  coast. 

Another  qoeedon  that  inTites  consideration  is,  that  if  marine 
domdation  has  determined  the  final  contour  of  the  land,  bow  ia  it 
Ukat  erosion  should  have  continued  up  the  land-locked  arms  of  the 
Bea  iQterBeotingtlie  submerged  mountain  chains,  whilst  the  protecting 
flnnkg,  expoBodto  the  tiill  force  of  the  aea,  remain  ?  Unequal  haid- 
ixcM  and  resistance  will  soaroeljr  account  for  it,  as  the  direction  of 
'Qk  Talley  is  not  related  to  the  structure  of  the  rock.    A  map  of  the 
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(Scale :  1  indi  to  t  mile.) 

TheCout  caimectlD(^ta£  tikM  i  dicslt  of  ibmu  to  mOa  mdo^i  Klngrtoo  Ewbow. 

Snowdon  district  of  the  Italian  Alps,  or  of  a  mountainous  island  like 
Jamaica,  will,  at  a  glance,  exhibit  the  kind  of  outline  with  wbidi 
die  sea  would  surround  a  mountain  chain  at  almost  any  zone  of 
nbmergence ;  a  lai^  proportion  of  the  water  would  be  entirely 
land-locked,  and  the  deep  bays,  where  it  must  be  assumed  marine 
denudationcontinued  with  activity,  would  be  protected  from  the  active 
fury  of  the  ocean. 

No  one  will  dispute  that  many  parti  of  the  land  represent  clifb 
and  coasts  eroded  by  the  sea ;  but  these  appear  to  be  altogether 
mbordinate  to  the  watershed  syatem,  and  do  not,  as  a  rule,  harmonize 
vith  its  outlines.  The  sea,  in  its  trenchant  action  on  the  coast, 
may  have  done  a  greater  work  of  erosion  than  subaiirial  denudAtun^, 
hot  the  two  itre  inharmoaioia  in  Uieir  opersAioiiB '.  "I^ft  cka.  "^q^^ 
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on  the  coast  lines,   and   acts  with  indiscriminating  destrac 
breaking  up,  and  more  or  less  raining,  the  old  land  contours ; 
Bubaeri(U  and  river  action  have  always  retiimod  to  the  rescue,  he 
with  delicate  symmetry  the  disorder  caused  by  marine  dena(~ 
remodelling  and  cleaning  out  the  lost  river  channels,  and  reconnectu^ j 
into  watershed  and  valley  systems,  the  often  submerged  land 


in. — On  the  Stbugtxjke  op  the  Valleys  op  the  BLACKWAilli 
AND  the  Crouch,  a^d  op  the  East  Essex  Gkavel,  and  olt'i 
THE  Relation  op  this  Gravel  to  the  Denudatxcit  01* 
THE  Weald.* 

By  Seahles  V.  "Wood,  Jun.,  F.G.S. 

(With  a  Folding  Map  and  Sections). 

IN  a  paper  in  tliis  Magazine,  upon  the  structure  of  tlic  mumifli 
Ynlloy,  I  endeavoured  to  show  tliat  instead  of  being,  as  hid 
been  asserted,  a  valley  of  similar  structure  to  those  of  the  Somme  and 
Seine,  and  containing  deposits  of  nearly  similar  order  and  ag^ 
the  valley  in  which  the  Tliamos  gravel  was  deposited  possessed  no 
outlet  to  wliat  is  now  the  North  Sea,  being  divided  from  it  by  a  raiup 
of  high  gravellcss  country ;  and  that,  in  lieu  of  such  an  outlet^  UB 
valley  oi>cned,  in  more  than  one  part,  over  what  is  now  the  ban 
Chalk  country  forming  the  northern  bomidar}'  of  the  Valley  of 
the  Weald.  I  also  endeavoured  to  sliow  that  Jill  the  dei)0sit8  of  the 
Tliamcs  Valley,  except  tlie  peat  and  iiiarsli  elay,  beloiigi.-d  to  seveial 
successive  stages,  marking  the  gradual  denudation  of  the  Boulder- 
clay,  the  lower  l^igsliot,  the  London  Clay,  and  the  sul)jacent  Tertiariea, 
wliich  had,  at  the  end  of  the  Glacial  period,  npread  over  the  south- 
east of  England  in  a  conii)letc  order  of  succession :  the  sea  into 
whicli  this  v;dley  discharged  oocuppng,  what  is  now.  the  Chalk 
country  of  the  (/ounties  of  Kent,  ISurrc*3%  Sussex.,  and  Hampshire^ 
inclusive  of  the  interval  subsequently  scooped  out  to  form  the  Vallej 
of  the  Weald :  s(.)  that,  not  only  was  the  latter  valley  newer  than 
that  of  the  Thames,  and  of  the  most  re(;ent  of  the  Thames  Valley 
deposits,  except  the  j)eat  and  marsh  clay,  but  that  these  de^wsits  in 
themselves  marked  a  long  descent  in  time  from  that  comparatively 
remote  jKiriod  of  the  Bouhler-cla}'. 

In  a  problem  of  this  sort,  the  whole  of  the  phenomena  in  the 
region  afifected  by  it  should  be  in  imison  in  order  to  render  the 
evidence  satisfactory,  and  tlie  object  of  this  ])aper  is  to  show,  aa 
briefly  as  the  multifarious  nature  of  the  evidence  renders  |K>ssibley 
that  sucli  is  the  case. 

Tlie  East  Essex  gravel  (which  I  so  call  from  its  principal  develop- 
ment being  in  the  east  of  Essex,  although  the  southern  extremity  of 
it  lies  in  Kent,  fnnging  the  Medway  between  the  Nore  and  IJochester), 

'  This  pa^)cT  is  intended  as  a  continuation  of  that  "  On  the  Structure  of  the  Thames 
Vnllev,  and  its  contained  Deposits,"  at  pages  57  and  90,  of  Vol.  111.  of  this  Magaxlnei 
and  tiic  direction  of  sections  1, 3,  4,  d,  and  6,  ^ven  in  that  paper,  have  been  shown  by 
lines  with  corresponding  numbers  on  l\iO  '^^^  avix^mi^yiug  this  paper. 
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in  its  oonstitaent  material  and  thickness,  intimately  resembles  tHe 
Thames  gravel.  It  also  presents  a  complete  parallel  to  that  gravel, 
in  being  capped  in  parts  with  a  brickearth,  into  which  it  passes  up- 
wards through  bands  of  "  race,"  or  gravelly  brickearth.  T^s  brick- 
earth  is  usually  from  5  to  8  feet  in  thickness,  but,  at  Hoo,  near 
Bochester,  it  attains  the  thickness  of  35  feet,  which,  as  the  deposit 
has  everywhere  been  more  or  less  denuded,  may  not  be  exceptional, 
but  may,  perhaps,  represent  its  original  depth  as  deposited.  Like 
the  Upper  Brickearth  (x4/'')  of  the  Thames  Valley,  it  is  evidently  a 
continuation  of  the  gravel  deposit,  by  a  cessation  of  the  sea-borne 
gravel  material,  and  by  the  precipitation  of  the  river-supplied  mud 
in  lieu  of  it.  The  denudation  removing  it  has  operated  chiefly 
between  Hoo  and  the  Nore,  and  again,  from  a  few  miles  north  of 
Southend,  as  far  as  the  northernmost  extremity  of  the  deposit.  The 
delineation  of  the  gravel  in  the  Map  accompanying  this  paper  renders 
any  description  of  its  area  unnecessary ;  but  I  should  observe  that,  while 
the  continuity  of  the  gravel-sheet  in  its  course  from  Bochester  to 
Bradfleld  on  the  south  of  the  Blackwater  Estuary  (interrupted  only 
where  the  mouths  of  the  Thames  and  Crouch  cut  it  at  right  angles), 
as  well  as  the  uniformity  throughout  of  its  constituent  material, 
affords  satisfactory  evidence  of  its  identity,  there  is  not  the  same 
conclusive  evidence  of  its  occurrence  on  the  north  side  of  the  Black- 
water  estuary.  A  small  fault  in  one  of  the  Bradfield  pits,  which 
has  let  down  some  six  feet  of  the  Brickearth  beside  the  gravel,  and 
which  shows  also  the  passage  upwards  through  "  race,"  identifies  the 
gravel  immediately  opposite  the  western  extremity  of  Mersey  Island 
as  that  of  the  East  Essex  sheet ;  while  a  temporary  pit,  some  20 
feet  deep,  made  on  this  extremity  of  Mersey  Island,  satisfied  me 
(against  a  previous  impression  to  the  contrary)  that  the  sand,  with 
occasional  gravel  bands  of  that  island,  is  not  any  part  of  the  East 
Essex  gravel,  but  belongs  to  the  great  deposit  of  the  Middle  Drift, 
which  adjoins  it  on  the  north-east.  On  the  otlier  hand,  the  occurrence, 
in  profusion,  in  the  gravel  which  forms  Clacton  Cliff,  of  those  frag- 
ments of  minutely  ^^itted  sandstone  so  characteristic  of  the  East 
Essex  gravel  in  its  undoubted  districts,  and  which  do  not  occur  in 
the  gravels  of  the  Middle  Drift,  when  coupled  with  the  complete 
detachment  of  the  Clacton  Cliff  gravel  from  the  great  and  continuous 
tract  of  Middle  Drift,  would  seem  to  identify  that  gravel  with  the 
East  Essex  deposit ;  but  this  identity  is  rendered  more  certain  by  the 
occurrence  of  a  patch  of  the  Upper  Brickearth  at  one  part  of  the  cliff.' 
Associated  with  this  gravel  at  Clacton  occurs  a  very  rich  fluviatile 
and  fluvio-marine  deposit,  which  has  been  long  known.  Their  rela- 
tive positions  will  appear  by  Section  8.  (See  margin  of  Map.)  It 
will  be  seen  that  the  fluviatile  and  fluvio-marine  deposit  (xo)  has 

^  This  patch  is  of  limited  extent,  and  occurs  about  1500  yards  south-west  of  Tower 
Hill  and  oOO  of  Holland  Gap  (its  longitudinal  dimensions  are  unaroidably  ex- 
aggerated in  section  8).  About  a  mile  and  a  half  from  the  north-eastern  termination 
of  section  8,  small  patches  of  the  Middle  Drift  sand  occur  on  the  summit  of  the  mach 
loftier  (London  clay)  Cliff  of  Frinton.  The  patches  are  but  a  few  feet  deep,  and  are 
b^t  exposed  under  Frinton  Old  Church,  and  their  distinctiye  character  from  the 
Clacton  gravel  is  very  apparent. 
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been  aocimiiilated  subsequent  to  the  deposit  of  the  Upper  Brickeaiih 
(x  4^^ ),  and  that  it  has  itself,  as  well  as  the  gravel  and  brickearth, 
been  overspread  by  a  newer  gravel  (a:5'),  which  has  again  been 
removed  by  the  aqueous  action  that  gave  rise  to  the  warp  (y).  A 
list  is  given  by  my  father,  in  the  monograph  of  the  Crag  Molluscs, 
of  a  numerous  fauna  collected  by  himself  there  many  years  ago. 
Since  when,  the  liev.  O.  Fisher  has  obtained  from  it  Gyrena  flumnita 
and  Paludina  lent^.  The  occurrence  of  the  former  shell  concurs  with 
the  view  to  wliich  the  position  of  the  fluviatile  and  fluyio-marine 
deposits  would  lead  us,  viz.,  one  nearly  analogous  to  those  at  Grays, 
which  are  newer  than  the  gravel  and  Upper  Brickearth  of  tiie 
Thames  Valley  (see  Section  4  in  Geological  Magazine,  Vol.  IH, 
p.  62),  as  these  are  newer  than  the  East  Essex  gravel  and  capping 
brickearth. 

The  valley  of  the  Blackwater  consists  of  two  parts — ^the  upper  or 
river  portion,  and  the  lower  or  estuary  portion.  The  latter  has  been 
subjected  to  disturbances  subsequent  to  the  creation  of  both  parts, 
from  which  the  upper  has  escaped. 

In  a  paper  '*  on  the  Structure  of  the  River  and  other  valleys  of  the 
East  of  England,"  '  I  pointed  out,  by  means  of  a  map,  that  the 
valleys  of  the  eastern  and  south-eastern  parts  of  England,  which 
are  occupied  by  strata  newer  than  the  Trias,  resolv(^  themselves 
into  regular  systems  of  concentric  arcs,  diverging  from  several 
centres,  of  wliich  the  most  important  were  three — one  in  the 
North  Sea  off  Flaraborough  Head,  another  near  the  Isle  of  Wight, 
and  a  tliird  noiir  Cantorbui-y  ;  and  that  these  arcs,  inoscidatcd  more 
or  less  with  each  other,  cutting  through  the  Glacial  series  (at  least 
through  the  upper  and  middle  portions  of  it)  with  such  regularity, 
that  a  rod  laid  over  the  Ordnance  map  from  the  Thames  to  the  Nen 
and  Welland  would  intersect  a  similar  angle  in  all  the  chief  valleys 
that  it  crossed  ;  and  I  pointed  out  the  evidence  there  was  that  these 
arcs  originatc<l  by  the  flexures  produced  from  lateral  j^ressure  exerted 
from  the  several  centri.^s  which  were  foci  of  earthquake  disturbance 
under  the  Boulder-day  sea,  and  which  flexures,  by  imparting  direc- 
tion to  the  denudation,  had  become  deepened  and  strongly  marked 
by  the  action  of  denudation  proportionately  to  the  extent  to  which 
they  had  undergone  that  process.  I  also  endeavoured  to  show  that 
upon  this  original  valley  origin  there  had,  at  a  later  stage  of  the  great 
denudation,  supervened  a  series  of  rectilinear  movements,  accom- 
panied by  denudation ;  so  that  the  valleys  whicli  having  earliest 
emerged,  and  thus  escaped  the  later  part  of  the  denudation,  were  due 
solely  to  the  first  part  of  this  process,  and  tliose  later  emerged  to  the 
joint  operation  of  the  two. 

The  formation  of  the  valley  of  the  Blackwater — both  the  upper 
and  the  lower  portions  in  their  original  condition — ^has  been  due  to 
the  first  of  these  processes,  the  arcs  by  which  they  originated  Inking 
those  emanating  from  the  Canterbury  centre.  Section  No.  9  (see 
margin  of  Map),  dra'vvn  so  as  to  cross  both  the  upper  and  lower  por- 
tions of  the  valley,  will  show  the  relation  borne  by  the  East  Essex 

^  Phil.  Magazine  for  March,  1864. 
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graTel  to  the  Upper  and  Middle  Drift  and  the  great  flexure  by  whioh 
this  valley  originated.  It  will  be  observed,  from  the  features  exhi- 
bited by  this  section,  that  the  position  now  occupied  by  the  Eeist  Essex 
Savel  cannot  have  been  that  in  which,  relatively  to  the  Upper  and 
iddle  Drift,  it  was  deposited,  as  it  occupies  a  higher  level  than  the 
nearest  part  of  the  Middle  Drift,  which  descends  to  near  the  water's 
edge  on  one  side  of  the  Blackwater  estuary,  but  is  wholly  absent 
on  the  other.  The  cause  of  this  feature  exists  in  the  great  dis- 
torbancesbwhich  have  succeeded  the  deposit  of  the  East  Essex  gravel, 
and  which  I  will  endeavour  to  explain.  By  the  Map,  and  by 
Section  9,  it  will  be  seen  that  the  Middle  Drift  extends  to  the  very 
bottom  of  the  upper  (or  River)  valley  of  the  Blackwater,  forming 
the  whole  of  the  lower  level  of  that  valley ;  on  the  north  side  of  the 
Chelmer  it  also  descends  to  near  the  edge  of  the  river,  standing 
at  but  little  elevation  above  it.  Very  nearly  the  same  thing  takes 
place  on  the  north  side  of  the  lower  or  estuary  valley  of  the 
Blackwater ;  whereas  on  the  south  side  of  the  valley  of  this  estuary, 
as  well  as  on  the  south  side  of  the  Chelmer  river,  the  Middle  DnSft 
does  not  come  within  a  considerable  distance  of  the  water,  and 
stands  at  great  elevations  (from  100  feet  upwards)  above  it.  In 
short,  the  Chelmer  River  and  Blackwater  Estuary  form  a  dividing 
line,  on  the  south  side  of  which  the  entire  block  of  country,  lying 
between  this  river  and  estuary  and  the  mouth  of  the  Thames,  has  been 
elevated  without  any  corresponding  elevatory  movement  having  taken 
place  on  the  north  side,  but  rather  the  reverse.  The  disturbances 
which  produced  this  detachment  and  local  elevation  have  been  accom- 
panied, I  will  endeavour  to  show,  by  the  re-excavation  or  second 
denudation  of  the  country  forming  the  south  side  of  the  Blackwater 
estuary  and  upper  valley  of  the  Crouch. 

Section  9  will  show  that  the  gravel  on  the  north  side  of  the 
Estuary  belongs  to  the  Middle  Drift,  and  not  to  the  East  Essex  gravel, 
and  also  the  extent  to  which  the  great  flexure,  emanating  from 
the  Canterbury  centre,  brought  into  existence  the  original  valley  of 
the  Blackwater ;  for  it  will  be  seen  that  the  sand  and  gravel  (e)  on 
the  north-west  flank  of  the  flexure  passes  under  the  Boulder-clay 
(/),  coming  out  both  above  and  below  that  clay,  thus  proving  its 
identity  with  the  Middle  Drift ;  and  this  gravel  may  be  traced  with- 
out a  break  over  the  summit  of  the  flexure  in  one  part  down  to 
the  north  shore  of  the  Blackwater  estuary.  *  This  great  flexure  or 
rolling  earthquake  surge  passes  but  with  diminishing  force  through 
the  Upper  and  (where  that  formation  is  present)  through  the  Middle 
Drift  also,  nearly  as  far  as  the  vale  of  Belvoir  in  Rutlandshire, 
forming  in  its  way  several  troughs  of  denudation,  of  which  the 
naost  marked  are  the  great  troughs  excavated  between  the  Upper 

1  The  line  of  section  has  been  chosen  in  order  to  show  the  Middle  Drift  continuous 
orer  the  crest  of  the  ridee.  If,  however,  the  line  of  section  were  drawn  a  little  more 
to  the  north-east,  all  the  crest  of  the  rid^e  would  appear  denuded  of  the  Middle 
Drift  and  exclusively  occupied  by  the  London  clay ;  e.g.  if  the  section  were  drawn 
from  In  worth  to  Brad  well-on- Sea  this  would  be  the  feature  of  the  section,  and  the 
London  clay  on  the  crest  of  the  ridge  would  be  capped  by  summit  gravel  {x  I). 
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Drift,  oocupying  the  plateau  Btretching  by  Hitchin  to  Boyston,  and 
that  opposite  stretching  from  Shefford  by  Biggleswade  and  Caxton  to 
near  Cambridge,  and  the  great  trough  excavated  between  the  Upper 
Drift  crowning  the  heights  firom  Bockingham  toweurds  Market 
Harboro'  and  tliat  crowning  the  opposite  heights  of  south-eastern 
Leicestershire.  In  none  of  them,  nowever,  is  the  tumescence  so 
decided  as  in  the  ridge  shown  in  the  section,  which  being  nearer 
to  the  centre  of  origin  (near  Canterbury)  is  proportionately  more 
decisively  marked. 

The  valley  of  the  Crouch  like  that  of  the  Blackwater  also  consists 
of  two  distinct  portions,  the  lower  and  the  upper.  The  lower  con- 
sists of  a  rectilinear  fissure  which  has  passed  at  right  angles  through 
the  older  trough  occupied  by  the  East  Essex  gravel,  and  through 
that  gravel  itself ;  in  which  respect  it  is  identical  with  the  mouth  of 
the  Thames.  The  upper  valley,  on  the  other  iiand,  is  of  similar 
origin  to  that  of  the  Blackwater  estuary,  having  been,  in  fact^ 
before  the  re-excavation,  to  which  I  am  about  to  allude,  a  part  of 
the  same  valley. 

For  the  purpose  of  showing  the  nature  of  these  valleys  I  have 
carefully  delineated  on  the  accompanying  Map  the  principal  valley 
contours.  It  will  be  seen  that  the  great  rolling  ridge  intersected  by 
Section  9  is  precisely  a  repetition  of  the  ridge  nearer  the  sea,  which, 
forming  one  side  of  the  valley  that  contained  the  East  Essex  gravel, 
and  rising  far  above  that  gravel,  is  cut  sharply  down  on  its  western 
side;  towards  the  Blackwater  estuary;  and  that  tliis  latter  ridge, 
after  being  cut  tliroiigli  at  right  angles  by  tlie  Crouch  valley,  com- 
mences again  and  proceeds  in  a  continuation  of  tlie  same  curve  to 
Benfleot.  It  will  also  be  seen  that  the  inland  bt)midary  of  the  East 
Essex  gravel  very  closely  coincides  witli  this  ridge,  and  there  ^vill 
be  no  difficulty,  while  keeping  these  fciitures  in  the  eye,  in  realizing 
the  idea,  wliich  I  am  desirous  to  convey,  that  the  original  trough  lying 
between  these  two  great  ridges  (wliich  had  been  foiiiied,  but  in  a  less 
marked  maimer,  by  the  denudation  that  accompanied  the  emergence 
of  the  country  from  the  Buidder-clay  sea),  has  been  re-excavated  and 
deepened  as  far  south,  pmbably,  as  Pitsea  ;  and  tliat  in  this  way  the 
original  contour  has  been  so  sliai^ply  marked  as  to  present  the  very 
decided  features  which  it  now  possesses.  It  is  apparent  from  it,  too, 
that  the  Crouch,  in  its  former  more  extensive  estuarine  dimensions 
— due  to  the  lower  level  existing  at  this  part  at  the  period  of 
its  fuimation — cut  for  itself  a  way  through  the  original  ridge 
that  formed  the  western  brow  of  the  valley  in  which  the  East 
Essex  gravel  was  deposited,  and  appropriating  to  itself  the  south- 
western end  of  the  great  trough  that  lay  on  the  west  side  of 
this  brow,  divided  itself  from  the  Blackwater  by  eroding  the 
ridge  which  stretches  from  Althom  to  Cold  Norton.  The  Black- 
water  estuar}%  in  its  similar  former  estuarine  extension,  it  will 
be  seen,  has  done  the  same  thing  on  the  north  side  of  that  ridge, 
and,  1  )y  the  subsequent  elevation  of  the  block  of  land  lying  between 
tlie  Blackwater  estuary  and  the  mouth  of  the  Tliames,  the  Crouch 
river  and  the  Blackwater  estuary  have  both  retreated  to  their  present 
dimensionH, 
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Now  the  entire  area  of  this  great  re-excavated  and  remodelled  trough  is 
totally  destitute  of  gravel.  All  the  other  river  valleys  of  East  Anglia 
contain,  upon  their  edges  and  in  their  troughs,  beds  of  gravel,  not  in 
any  way  resembling  the  great  sheets  of  the  Thames  and  East  Essex 
gravels,  but  dispersed  in  small  patches,  and  answering  in  position  to 
the  series  I  have  described  in  the  former  paper  as  x  2  and  x  3.  Even 
the  undulating  London  Clay  country,  intervening  between  the  south- 
western termination  of  the  Crouch  Valley  and  the  edge  of  the  Thames 
gravel,  contains  many  very  small  and  shallow  patches  of  gravel 
belonging  to  one  or  other  of  tiiose  series ;  but  in  the  two  valleys  under 
discussion  there  is  a  total  absence  of  anything,  however  small  in 
dimensions,  that  approaches  to  the  character  of  a  gravel  patch — a 
feature  which,  in  my  experience,  is  unparalleled  in  any  other  valley 
of  the  east  of  England.^  Now  when  we  come  to  consider  tha  relation 
which  the  East  Essex  gravel  (through  which  the  valleys  under  dis- 
ouBsicHi  cut  at  right  angles)  bears  to  the  denudation  of  the  great 
valley  of  the  Weald,  and  the  evidence  which  the  position  of  the 
gravel  beds  in  the  latter  convey  of  a  great  reversal  of  the  drainage 
having  taken  place  at  a  very  late  date,  and  when  we  reflect  on  the 
extremely  late  date  at  which  I  have  endeavoured  in  the  former  paper 
to  show  how  the  Thames  river,  with  its  North  Sea  outlet,  came  into 
existence,  and  how,  in  all  respects,  this  North  Sea  outlet  of  the 
Thames  coincides  in  structure  with  that  of  the  Crouch,  we  find  a  con- 
currence of  evidence  which  points  to  the  cause  of  the  redenudation  I 
have  been  describing,  and  of  the  formation  of  the  mouths  of  the 
Thames  and  Crouch,  having  l)een  the  disturbances  that  gave  rise  to  the 
reversal  of  the  Wealden  drainage,  to  which  I  have  presently  to  allude ; 
evidence  which  points  also  to  the  period  of  this  event  belonging  to 
that  very  modem  time  when  the  subarctic  conditions,  to  which  the 
formation  of  gravels  has  been  due,  had  passed  away,  and  marsh  mud 
become  the  sedimentary  result  of  the  occupation  of  the  valleys  by 
v^aten 

The  following  Sections  will  assist  the  apprehension  of  the  structure 
I  have  been  endeavouring  to  describe.  (See  Sections  10, 11, 12,  and 
13,  beside  Map)  : — 

Section  12,  like  Section  9,  traverses  the  line  of  dislocation  marked 
by  the  estuary  of  the  Blackwater  and  river  Chelmer,  to  the  south 
of  which  the  block  of  country  lying  between  this  estuary  and  river 
on  the  one  side,  and  the  Thames  mouth  on  the  other,  has,  more  or 
less,  been  detached  and  elevated.  The  same  apparently  inconsistent 
relative  positions  of  the  Middle  Drift  and  East  Essex  gravel  present 
themselves  as  a  consequence  in  this  section  as  they  do  in  Section  9. 
This  apparent  inconsistency  not  only  disappears  when  the  explana- 
tion of  subsequent  disturbances  is  applied  to  it,  but  the  feature 
itself  falls  into  imison  with  the  many  other  surrounding  features 

'  Except  that  of  the  Ilamford  "Water  surrounding  the  Naze  point  of  Walton, 
which  has  participated  in  the  same  re- excavation  and  redenudation  as  the  vctlleys  of 
the  Crouch  and  Blackwater  Estuary,  and  like  them,  has  on  the  crown  of  the  slopes 
forming  its  Talley,  patches  of  denudation  graycl,  analogous  to  those  described  in  the 
fonner  paper  under  the  symbol  x  2. 
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that  roqnira  the  ezplaiiaiioa  of  each  a  subsequent  dislurbaiioe  to 
reconcile  them. 

Section  10,  drawn  across  the  rectilinear  lower  Talley  of  the 
Grouch,  shows  the  East  Essex  gravel  cut  through  by  Ihis  rectilinear 
valley ;  while  Section  11  is  £awn  aovoss  the  same  valley  a  little 
higher  up,  where  it  has  out  through  the  London*clay  side  of  the 
more  ancient  valley  which  oontauMd  the  East  Essex  giaveL  The 
low  level  occupied  by  that  gravel  in  Section  10  should  be  con- 
trasted with  the  far  higher  ground  of  London  <}lay,  through  which 
the  Crouch  cuts  in  Secticm  11,  in  order  that  it  may  be  realized  tibat 
the  East  Essex  gravel,  althoi^h  it  is  thus  cut  through  by  the  alto* 
gether  independent  and  much  newer  valley  of  the  Crouch,  is  as  truly 
Sie  deposit  of  a  valley  hereabout  ^ve  f£at  the  eastern  slope  of  it 
has  now' disappeared  into  the  Norm  Sea)  as  it  is  more  to  the  soothe 
where  it  occupies  the  lower  valley  of  the  Medway.  Section  13  has  been 
added  to  show  the  structure  of  the  upper  valley  of  the  Crouch,  whichy 
it  will  bo  remembered,  is  part  of  the  one  original  great  trou^  that 
was  afterwards  re-excavated  in  part  by  the  Croudi  in  its  estuarine 
condition,  and  in  lihe  rest  by  the  more-extended  estuary  of  the  Blaok- 
water,  and  divided  between  them.  From  the  section  it  will  be  seen 
that  this  original  trough  is  out  down  from  llie  Boulder-elay  on  the 
western  side,  but  that  (m  the  other  the  Bagshotsand  and  London  day, 
only,  form  the  valley  side.  This  is  due  to  the  peculiar  stmcture  of 
the  Upper  Drift  over  the  south  of  Essex,  that  formation  having,  at  its 
coiniiiencement,  eroded  the  Bagshot  sand  and  taken  its  place,  but 
afterwards,  by  submergence  of  the  land,  overspread  it ;  so  as  in  one 
place  to  lie  under  a  brow  of  Bagshot  sand,  and  in  another  to  rest  upon 
it,  in  that  case  occupying  a  much  higher  level  than  in  tlie  other  place. 
The  post-glacial  denudation  which  gave  rise  to  the  valley,  has,  on 
the  east  of  the  section,  removed  the  Boulder-clay  and  left  the  Bagshot 
sand ;  while  on  the  west  of  the  section,  it  has  partially  spared  the 
Boulder-clay,  the  sea  of  which  had  long  anterior  to  this  removed 
the  Bagshot  in  that  part  It  is  to  this  structure  that  the  Boulder- 
clay  does  not  remain  on  the  summit  of  the  eminences  crowned  by  Bag- 
shot  sand,  which  form  Langdon,  Thimdersley,  and  Hockley  HiUs, 
the  Isle  of  Sheppey,  and  Hampstead  and  Highgate  Hills,  while 
traces  do  remain  on  the  similar  eminences  forming  the  Brentwood 
plateau,  and  the  Havering  and  Epping  Hills. 

In  the  next  number  of  the  Maoazink,  I  propose  to  consider  the 
relation  which  the  East  Essex  Gravel  bears  to  the  Structure  of  the 
Weald  VaUey. 


rV. — On  thb  Disiin'EORATioN  of  a  Chalk  Cliff. 
By  the  Rev.  Osmond  Fisher,  M.A.,  F.G.S. 

AS  a  slight  contribution  to  the  elucidation  of  questions  of  denuda- 
tion, and  at  the  same  time  an  exemplification  of  the  appli- 
cation of  mathematics  to  a  gc^logiveal  problem,  I  send  the  following: 
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Notieiiig  a  lofty  chalk  olifi^  forming  the  face  of  an  old  qnany  in 
tlie  ndghboarhood  of  Lewes,  I  remarked  that  the  action  of  the 
weather  upon  the  sorflGu^e  was  to  disintegrate  it  equally  all  over,  so 
that  the  &ce  of  the  quarry  remained  vertical,  while  the  stuff  that 
fell  down  formed  a  talus,  whose  sur&ce  was  approximately  a  plane, 
inclined  to  the  horizon  at  that  particular  angle  at  which  such 
materials  will  stand.  The  question  then  occurred  to  my  mind — 
What  wiU  he  ike  profile  of  the  solid  chalk  behind  ihe  talus  f 

The  solution  of  this  question  is  given  in  the  note.  The  form  of 
the  solid  surfeuse  is  there  shown  to  he  a  semi-parabola,  whose  vertex 
is  at  the  base  of  the  original  cliff. 

It  is  evident  that  an  old  sea  cliff  deserted  by  the  sea,  or  a 
river  cliff  from  which  the  stream  had  receded,  would  disinte- 
grate after  the  same  law.  If  any  subsequent  circumstance,  such 
as  the  return  of  the  sea  or  river,  should  remove  the  talus  (and 
it  may  be  observed  that  the  corollary  proves  that  an  under- 
mining action  would  do  so  completely)  we  should  have  the 
parabolio  form  disclosed.  This  is  the  shape  observed  in  that 
form  of  cliff  known  as  a  ''Nose."  The  undermining  action 
of  the  sea  upon  a  chalk  cliff  would  of  itself  produce  a  vertical 
walL  MThen,  therefore,  we  see  a  cliff  of  a  parabolic  form,  or 
vertical  below,  and  parabolic  in  the  upper  part,  it  seems  to  me 
that  we  may  expect  to  find  that  we  have  an  ancient  diff,  once 
deaerted  by  the  waves,  now  attacked  again,  and  the  peculiar 
form  due  to  disintegration  exposed  by  the  removal  of  the  talus. 


R 


M    N 


Note. 

Suppose  C  P  to.be  the  face  of  the  cliff:  A  the  bottom  of  the 
quarry  :  T  P  the  surface  of  the  talus :  and  let  the  disintegration  of 
the  face  to  Q  E  raise  the  talus  to  K  Q.  Then  P  Q  wiU  be  a 
portion  of  the  curve  whoso  form  we  are  seeking. 

P  p  is  perpendicular  to  K  Q,  Q  q  to  C  M,  and  R  Q  meets  C  M  in 
m.  C  M  =  a,  and  the  angle  P  T  M  =a.  Then,  because  the  ma- 
terial disintegrated  from  P  C  has  raised  the  talus  to  E  Q,  we  shall 
have  in  the  limit — 
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CP  xQq  =  TP  xPp. 

or,  if  A  M  =  X,  M  P  =  y 
(a— y)  dx  =  5^  xPmcosa 

=  jr^  (d  y — d  X  tan  a)  cos  a 

=  y  dy  cot  a  —  y  d  x 
or  a  d  X  =  y  dy  cot  a 

Integrating,  and  observing  that  x  and  y  begin  together — 

a  X  =  y  y*  cot  a 

or  y*  =  2  a  tan  a  x 

which  is  the  equation  to  a  parabola,  of  which  the  vortex  is  A,  and 
the  latus  rectum  is  2  a  tan  a.  The  proportions  of  the  curve  will 
therefore  be  increased  by  an  increase  in  the  height  of  the  diff,  or  by 
an  increased  capacity  in  the  talus  to  stand  at  a  high  angle. 

We  have        ^  —  ~  tan  a 

=  tan  a  when  y  =  a 

Hence  we  have  the  very  elegant  result  tliat  the  curve  will  be  con- 
tinued unbroken  to  the  very  top  of  the  cliff,  at  which  point  its  in- 
clination to  the  horizon  will  be  identical  with  that  of  the  talus. 


V. — So3iE  Observations  on  the  Zoantharia  Rugosa} 

By   GUSTAVE  LlNDSTRiiM,   Ph.M. 

[PLATE   XIV.] 

PKOFESSOK  STEENSTRUP,*  some  years  ago,  questioned  the 
fact  as  to  whether  the  Zoantharia  tahulaia  and  nujosa,  included 
by  him  under  the  common  name  of  *'  Cyathophylla"  might  l>o  con- 
sidered as  true  polyps.  MM.  Edwards  and  Haime  in  fniming  those 
great  subdivisions  of  their  **  CoralUariaj''  remarked  their  striking 
dissimilarity  from  the  other  Actinozoa,  Professor  Agassiz,  in  his 
grand  monograph  on  the  AcalephtB  of  North  America,'  considers 
these  difi'erences  so  import^uit  that  henceforth  all  connection  be- 
tween the  above-named  groups  and  the  Zoantharia  aporosa  and 
perforata  will  be  impossible.  But  besides  those  peculiar  cha- 
i-aeteristics  of  the  Rwjosa,  such,  for  instance,  as  the  compact  imper- 
forate structure  of  the  calyx  and  septa  (the  septa  originating  from 
four  primary  ones),  the  absence  of  costie,  tlie  strange  septal  fossw 
in  the  bottom  of  the  Ciilyx,  the  processes  resembling  rootlets,  the 
transverse   floors  or  tabulaj   in  the  interior,  which  often  have  a 

*  Translated  by  the  Author,  from  the  original  Swedish — *•  Ofvcrsigt  af  Vetens- 
kaps  Academiens  Forhandlingar." 

^  On  llie  Systematic  Place  of  the  Brachiopoda  and  the  Cyathophylla  (in  Danish),  p. 
20   1843 

^  Coutrih.  to  the  Nat.  Hist,  of  the  United  States.    Vol.  iii.  p.  121. 
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cellular  or  veeicular  structure ;  there  is  anotlier  peculiarity  as  yet 
not  much  known.' 

Several  Bugosa  are  provided  with  an  operculum  of  very  strange 
shape.  Guettard'  first  made  known  the  occurrence  of  such  an 
operculum,  and,  later,  Steenstrup  saw  it  in  a  Cyathaphyllum  mitrahim. 
But  as  several  of  these  operculated  fossils  have  been  placed  with  the 
Brachiopoda  and  other  classes,  it  is  necessary  to  give  a  detailed 
description  of  the  species,  in  order  that  tlieir  true  affinity  with 
Bugosa  may  be  demonstrated. 

The  Turhinolia  pyramidalisy  Hisinger,  from  Wisby,  Isle  of  Gotland, 
is,  perhaps,  the  most  remarkable  form  of  all.  Girard^  considered  it 
to  be  a  CcUceola,  but  his  view  was  rejected  by  MM.  Edwards  and 
Haime,^  who  placed  it  in  their  genus  GoniophyUum, 

The  shell,  or  the  polyparium,  as  it  is  also  named,  is  in  its  exterior 
shape  irregularly  pyramidal,  with  four  triangular  surfaces  of  unequal 
size.  The  largest,  or  the  bottom  surftice,  is  that  on  which  the  i^ell 
rests  when  in  its  natural  position.  The  lateral  surfaces  are  some- 
what smaller,  and  the  uppermost  surface  is  the  least.  The  apex 
is  generally  sharply  bent  towards  the  smallest  surface,  just  as  in  the 
common  hornlike  forms  of  the  Cyathaxonia  and  the  Zaphrentina. 
as  well  as  in  the  CyathophyUina  and  Cystiphyllidit.  The  four  comers 
where  the  surfaces  meet  are  rounded  and  grooved  by  a  peculiar 
shallow  furrow.  The  lines  of  growth  continue  iminterrupted  on  all 
the  surfaces,  and  between  them  are  extremely  thin  parallel  striae. 
They  are  crossed  by  numerous  faintly  elevated  striae,  which  are 
homologous  with  the  much  more  prominent  folds  (the  "  false 
costae  "  of  the  OmphynuSy  etc.)* 

The  two  middle  folds,  which  divide  the  surface  in  two  parts,  are 

1  "With  very  few  exceptions,  as  in  Actinia  plumosay  of  Torell,  the  calyx  of  Aeii- 
nozoa  may  be  divided  into  two  exactly  similar  parts  by  any  diameter  whatever.  The 
Bttgosay  on  the  contrary,  are  only  to  oe  dividea  into  two  equal  parts  by  a  line  drawn 
along  the  lon^tudinal  axis  of  the  septal  pit,  or  the  largest  of  the  four  primary  septa. 
M.  Ludwig  (in  Meyer's  Palajontographica,  Vol.  x.  p.  179)  has  ranged  some  of  the 
Cyathophylla  amongst  the  Aporosa^  and  formed  a  distinct  family  of  the  Zaphrentime 
called  Finnata.  Although  his  own  figures  show  that  their  sepU  are  developed  accord- 
ing to  a  quarternary  system,  he  presumes  that  the  *'tentacula"  and  the  primary 
septa  have  been  originally  six,  and  considers  the  other  great  differences  from  the 
Turbinolida  as  of  no  value. 

*  Memoires,  Tome  iii.  p.  616. 

»  Lconh.  and  Bronn,  Jahrbuch,  1842,  p.  23*2. 

*  Archives  du  Museum,  Vol.  v.,  p.  404. 

^  In  all  the  specimens  of  Z.  rugoaa  these  *'  costs"  alternate  with  the  septa,  there  is 
no  immediate  continuation  of  these  through  the  walls  of  the  calv-x  as  in  the  Z.  aporoaa 
and  perforata.  On  the  exterior  wall  the  furrows  between  the  longitudinal  folds  are 
opposite  the  septa.  As  above  described  in  Ooniopht/Uum  two  or  three  broad  longitu- 
dinal folds  or  strio)  are  also  seen,  in  most  of  the  Rugosa^  to  divide  the  longest  siac  of 
the  shell  in  two  similar  parts  and  to  form  a  ridge,  which,  as  I  shall  endeavour  to 
demonstrate,  is  homologous  with  the  pseudo-deltidium  of  Calceola,  The  largest  sep- 
tum (or  the  septal-pit  as  seen  in  so  many  of  the  Zaphreniina)  is  situated  on  the 
interior  wall  opposite  the  furrow  between  these  larger  median  folds.  The  smaller 
folds  converge  towards  these  median  ones  in  a  very  acute  angle,  and  the  whole  thereby 
takes  a  pinnate  arrangement,  as  J.  Hall  has  described  it  in  Strepielasma  eomici^um 
(Pal.  of  New  York,  Vol.  ii.  p.  Ill),  and  F.  Koemer  in  5.  eurqpaum  (Foss.  Fauna  von 
Sudewitz,  p.  16) ;  sec  also  Ludwig. 
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often  broad,  and  form  a  faintly  elevated  ridge.  This  oooun 
generally  on  the  bottom  surface,  but  is  also  seen  on  the  others. 
This  ridge  is  partly  formed  by  the  border  of  the  oalyx  folding 
outwards  at  the  point  where  the  median  striae  oocur. 

From  the  comers  and  also  from  the  middle  of  the  bottom 
surface,  there  are  seen  to  project  narrow  and  bent  prooesaeB, 
resembling  rootlets.  They  are  very  numerous  towards  the  apex 
of  the  sheU,  and  thence  decrease  in  number,  disappearing  near 
the  mouth  of  the  calyx.  These  rootlets  are  hollow  tubes,  by 
means  of  which  the  aiumal  fixed  its  shell  to  other  bodies.^  The 
outline  of  the  borders  of  the  calyx,  or  the  interior  cavity  (Plate 
XrV.  Figs.  1  and  2)  has  the  figure  of  a  regular  trapezium  with 
rounded  comers ;  in  younger  specimens  the  comers  are  lectilinearly 
cut  off,  which  produces  an  octohedral  figure.  In  attenuated  speci- 
mens the  form  of  the  mouth  is  nearly  quadrate.  The  depth  of  the 
interior  cavity  is  very  variable.  In  some  specimens  it  occupies  two- 
thirds  of  the  total  length,  while  in  others  of  the  same  size,  it  is  less 
than  half  of  that  length.  The  four  triangular  lateral  walls  are 
separated  by  shallow  depressions,  which,  like  the  lai^r  median 
groove,  are  also  called  fosses  septaUt  by  M.  Edwards.  The  upper- 
most edge  of  these  walls  forms  a  border  above  the  septae,  within 
which  the  operculum  probably  rested.  A  large  septum'  projects 
from  the  middle  of  each  waU.  Those  of  the  largest  and  smallest 
wall,  opposite  to  each  other,  project  the  farthest, — they  end  at  the 
bottom  of  the  calyx.  The  mediaii  septa  of  the  lateral  walls  are 
smallor ;  on  both  sides  of  each  of  these  four  septa  are  seen  a  variable 
number  (9-13),  of  smaller  septa,  and,  between  these,  others,  still 
smaller  and  fainter.  These  septa  of  the  second  order  on  the  wall 
are  soon  changed  into  narrow,  punctuated,  or  irregularly  indented 
stria),  which  in  the  bottom  of  the  calyx  intermingle  and  disappear. 
On  weathered  specimens  the  septa  appear  as  if  cleft,  or  with  a 
groove  in  the  middle ;  this  is  occasioned  by  their  being  composed  of 
two  lamelhe,  wliich  converge  inwards  in  a  sharp  edge,  and  leave 
between  them  an  empty  space,  so  forming  the  grooved  appearance 
when  weathered.  Tliis  is  sometimes  filled  with  calcareous  spar. 
At  the  bottom  of  the  calyx,  and  also  on  the  w^alls,  sparse,  faintly 
elevated  vesiculce  are  seen,  over  which  the  narrow  sei)ta  continue, 
as  in  Omphjma  Mnrchisoni,^    The   septal  groove  is  situated  close 

"  Such  rootlikc  processes  distinguish  no  less  than  eleven  genera  of  the  Cyatho- 
phyllinay  namely: — Cyathophylluni^  Goniophyllum^  (Mnphyma^  C/tonop/tylium,  FiyckO' 
phyllum^  Ueliophyllum^  AcetTulariOf  Eridophyllum^  JRhizophyllum,  Axophyllumt  and 
several  Cy$tiphyUa.  These  rootlets  either  project  from  the  convex  side  of  the  shell, 
(ir  are  fixed  all  round  it.  Sometimes  they  nave  coalesced  and  are  flattened  into  broad 
curved  hooks  (*' crampons,"  M.  £dw.).  Amongst  the  true  Anthozoa  the  genera 
Habellum  and  Rhizotrochm  alone  have  anything  analogous.  The  description  of  the 
rootlets  of  the  Goniophyllwn  can  be  applied  to  all  the  above  cited  genera,  but  they 
are  perhaps  not  so  remarkable  in  any  one  as  in  the  new  genus  Rhisophyllumy  about 
to  be  described. 

2  The  term  *' septum"  is  here  used,  without  being  considered  homologous  with  the 
parts  so  named  in  the  Actiuozoa.     In  the  same  manner  **  cardinal-margin "  is  used 
without  indicating  homology  with  the  cardinal  margin  in  the  MoUusca. 
'  Sve  £dwflrds  and  Haime,  Bril.Yosa,  CoT«\a, V\a.^  67^  fig.  8  a. 
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to  the  smallest  wall,  on  which  it  oontinues,  so  that  the  median 
septum  of  that  wall  is  enclosed  by  it.  It  is  exactly  the  same  groove 
or  pit  which  may  be  observed  in  Oyathaxonia,  and  so  highly 
characterizes  the  ZaphrerUina,  in  several  of  which  it  surrounds  the 
large  primary  septum.  It  also  occurs  in  the  genera  Omphyma, 
Cdlceaiay  OysHphyUumy  BhizophyUumj  and  CyathophyUwm.  It  is  always 
situated  in  the  same  line  as  the  two  largest  primaiy  septa,  on  the 
longest  and  convex  side  in  the  ZaphrenHna,  and  on  the  shortest 
in  the  Cyathophyllina,  This  groove  is  not  to  be  confounded  with  the 
rarer  and  more  shallow  depressions  of  a  cruciform  arrangement 
in  the  Omphyma  (the  "fosses  septales"of  Milne-Edwards). 

The  principal  mass  of  the  solid  interior  of  tha  shell  consists  of 
Yesicular  basin-shaped  layers  (Plate  XTV.  Fig.  5)  c^proaching  the 
structure  of  Omphyma,  Very  small  specimens  are  sometimes  fixed 
with  their  rootlets  on  the  uppermost  edge  of  the  calyx,  and  project 
from  the  interior  walls  of  the  parent.  This  phenomenon  corresponds 
to  what  is  seen  in  the  genera  CycUhophyUumf  AcerwHaria,  and  others, 
and  is  no  doubt  to  be  regarded  as  a  kind  of  budding.  OoniophyUum 
pyramiddle  also  shows  signs  of  these  interruptions  in  the  continuity 
of  the  growth,  so  peculiar  amongst  the  Bugosa.  The  animal  some- 
times diminished  its  compass,  and  commenced  to  form  a  new  calyx 
within  the  old  one.  This  new  calyx  ib  either  completely  fm-nished 
with  new  walls,  or  it  is  in  part  formed  of  the  old  ones  (Plate  XIV. 
Figs.  4  and  12). 

The  smallest  examples  very  much  resemble  CcdeeoUt  in  their  pro- 
minent primary  septum  (Plate  XIV. ^  Mg.  3).  But  the  form  of  the 
mouth  soon  becomes  triangular,  and  at  a  length  of  ten  millims 
trapezoidal.  In  some  specimens  the  shell  preserves  a  three-sided 
pyramidal  form,  the  full-grown  animal  retaining  the  same  shape  as 
when  young.  Instances  of  this^  however,  are  not  wanting  in  the 
living  creation,  as  in  some  fishes,  Crustacea,  and  moUusca.  ^ 

The  operculum  of  this  fossil,  found  fixed  in  its  place,  as  well  as 
in  many  instances  detached,  is  generally  of  a  regular  trapezoidal 
shape  (Plate  XIV.,  Figs.  G  and  7),  but  it  is  also  triangular.  It  is 
attached  at  its  broadest  margin  (here  called  the  cardinal  margin) 
at  the  uppermost  border  of  the  calyx.  Its  exterior  surface  is 
quite  smooth,  with  the  exception  of  the  lines  of  growth  (Plate 
XIV.  Fig.  6).  The  nucleus  is  above  the  centre,  near  to  the 
cardinal  line.  The  middle  of  the  outer  surface  is  depressed  in  a 
sinus,  extending  from  the  nucleus  to  the  shortest  margin,  and  of  the 
same  breadth.  The  innermost  layers  being  thus  the  most  depressed 
of  all,  no  surface  resembling  an  "  area  "  is  formed  at  the  cardinal 
margin,  only  a  very  narrow  rim.  On  the  interior  surface  of  the 
operculum  (Plate  XIV.  Fig.  7)  there  is,  close  to  the  cardinal-margin, 
a  narrow  sloping  area,  which  is  joined  in  an  obtuse  angle  with  the 
other  surface.  This  again  is  divided  by  a  median  tooth  or  ridge  into 
two  similar  parts,  sloping  towards  the  side-margins.  The  median 
ridge  is  highest  on  the  point  where  the  cardinal  area  meets  the  other 

^  This  Prof.  S.  Loven  has  found  to  be  the  case  in  Oottut  quadricomit^  Idotea  entO' 
mon,  etc.,  and  I  have  myself  ascertained  the  (ad  in  FaluditHlU  Mtica^  NUsmil. 
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areas,  and  it  then  continues  very  narrow  and  low  to  the  shortest 
margin.  From  the  highest  part  of  the  median  ridge  two  short  pro- 
cesses jut  out,  and  embrace  a  small  oval  pit,  ending  at  the  cardinal 
margin.  This  oval  pit  is  often  occupied  by  the  tooth-like  portion  of 
tlie  median  ridge.  The  cardinal  area  is  divided  by  this  pit  into  equal 
portions  covered  with  coarse  and  irregular  teeth,  which  diminish 
in  size  towards  the  side  corners.  On  both  sides  of  the  median 
ridge  the  inner  surface  is  covered  with  narrow  longitudinal  and 
incurved  strioB. 

In  one  specimen  a  complete  operculum  is  attached,  in  another  only 
a  fragment  of  it,  but  in  botli  cases  imdcr  very  strange  circumstances. 
In  the  latter  specimen  the  animal  began  to  form  a  new  caljTc  within 
the  old  one  (Plate  XIV.  Fig.  4).  This  new  and  narrower  calyx 
consists,  as  may  be  seen  on  the  figure,  partly  of  the  old  walls.  It  is 
only  towards  the  bottom  surface  that  new  walls  have  been  formed. 
This  new  wall,  during  its  growth,  coalesced  with  a  remaining  frag- 
ment of  the  operculum.  It  is  very  irregular,  parallel  with  the 
interior  surface  of  the  operculum,  and  thus  is  bent  in  a  very  sliarp 
fold  at  the  point  where  the  median  ridge  of  the  operculum  is  situated. 
The  new  calyx  is  bent  in  an  irregular  arch,  and  joins  the  middle  of 
one  of  the  old  side  walls.  It  is  very  evident  that  no  new  indi^Hdual 
is  here  formed  by  means  of  budding,  as  tlie  calyx  and  the  walls  are 
quite  the  same  as  before,  with  the  exception  of  that  comer.  The 
second  specimen,  with  a  complete  operculum,  shows  a  distance  of  ten 
millims  from  the  apex  of  its  largest  surfLice,  another  of  a  different 
kind,  which  meets  the  former  at  right  angles,  and  is  separated  froDi 
it  only  by  a  narrow  fissure.  On  closer  insi)ection  this  surface  is 
found  to  be  an  operculum  l(jft  behind  in  its  old  place,  while  the  animal, 
as  ill  the  case  before  cited,  was  reducing  and  diminishing  its  volume 
and  partly  fonned  a  new  calyx  within  the  old.  The  new  walls 
grew  all  round  the  operculum,  which  exactly  rescm])les,  in  its  lines 
of  growtli  and  shape,  detjiched  opercula  of  the  same  size.  Tlioso 
parts  above  and  around  the  operculum  have  by  no  means  resulted 
from  budding — it  is  only  tlie  bottom  surface  which  is  interrupted  in 
its  growth  ;  the  others  continue  as  before.  Moreover,  the  budding 
seems  to  be  a  very  rare  mode  of  propagation  in  Goniophylhnn,  and  is 
only  seen  in  largo  individuals  where  the  young  shells,  as  in  Cyaiho- 
phyllum,  are  placed  on  the  highest  rim  of  the  calyx.  There  is  no 
rcjiHon  to  sui)posc  that  these  phenomena  of  the  reduction  of  the  size 
are  mere  monstrosities,  as  they  are  also  observed  in  numerous  other 
specimens  of  Goniophjllum,  and  frequentl}'  in  Z.  rngosa.  This  pecu- 
liar fonnation  of  a  new  calyx  within  tlie  old  is  common  to  almost 
all  individuals  of  /.  rngosa,  and  is  repeated  several  times  by  the 
same  individual,  as,  for  instance,  in  ('honophyUnm,  when  the  shell 
n^sembles  a  number  of  funnels  placed  within  each  other.  It  may 
then,  as  in  Goniophjllum  (and  as  will  also  be  sho^vn  in  Calceola  Goth- 
landica),  be  presumed  that  the  animal,  at  the  time  of  these  restrictions, 
oomnioiily  lost  its  old  oi)erculuni,  now  too  large,  and  fonned  a  new 
one,  although  it  was  sometimes  left  attached,  in  consequence  of  tlie 
ligament  decviying  less  rapidly  tivMi  usual.   Those  species  again  w^hich 
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seoreted  their  shells  without  interruption  might  always  have  retained 
the  same  o^rculum  (e.g.  Caleeola  sandaUnay  HaUia  caleeoUndea). 

This  strange  phenomenon  has  a  striking  resemblance  to  the  pecu- 
liar manner  in  which,  according  to  the  remarkable  discoveries  of  M. 
P.  A.  Smith,  ^  the  reduction  of  the  "animal  cell"  in  several  of  the 
recent  Bryozoa  takes  place.  His  description  of  JEtea  argiUaeea^ 
when  compared  with  that  now  given  of  Oaniopkyllum,  best  makes 
evident  the  surprising  coincidence.  It  seems,  nevertheless,  to  be 
still  left  unsettled,  if  in  these  facts  there  are  only  the  vestiges  of  an 
analogous  phenomenon  of  the  vital  forces,  or  indications  of  a  higher 
value  as  to  the  true  nature  of  the  Bugosa.  This  reduction  is,  more- 
over, not  restricted  only  to  these  classes,  as  there  are  evidences  of  its 
occurrence  amongst  ^e  Zantharta  tabulaiaj  and  it  is  apparently 
noticeable  amongst  some  of  the  true  AniKozock,  for  instance  Tubipora, 
and  perhaps  also  Oyathina,  Being  deciduous,  it  is  evident  that  it  is 
a  true  operculum,  and  not  a  valve  analogous  to  the  smaller  one  of 
the  EKppurites,  or  to  the  dorsal  valve  of  the  Brachiopoda,  But  it 
caa  by  no  means  (and  least  of  all  as  to  its  mode  of  attachment) 
be  compared  with  the  operculum  of  the  OcLsterapoda  or  Serpida; 
it  rather  agrees  with  the  operculum  of  the  Flusircicea  and  of 
oertain  Hydrozoa.  Some  species  of  the  genus  Sertularia  (as,  for 
instance,  8.  pumila)  have  the  sexual  cellulsa  closed  by  a  lid,  which 
moves  as  it  were  on  a  hinge,  and  is  opened  at  the  time  of  propaga- 
tion, when  the  enclosed  low-developed  medusoid  stretches  itself  out 
to  discharge  its  ova.  Still  the  operculum  of  Goniophyllum  and  the 
other  later  described  fossils  is  very  peculiar  on  its  inner  surface. 
There  is  a  certain  congruity  between  the  ridges  and  striae  on  its 
interior,  and  the  septa  on  the  wall  of  the  calyx,  to  which  it  is 
attached.  The  median  ridge  of  the  operculum  is  opposite  to  the 
primary  septimi  of  the  wall ;  the  strisd  of  the  operculum  radiate  on 
both  sides  of  the  ridge,  in  a  corresponding  manner  to  the  septa  of 
the  second  order  on  the  sides  of  the  median  septum  of  the  calyx. 
The  teeth  of  the  cardinal  area  seem  to  correspond  with  the  upper- 
most projecting  parts  of  the  septa.  In  the  oval  pit  above  the  median 
ridge  of  the  operculum  it  is  probable  that  the  apex  of  the  primary 
septum  has  been  fixed. 

[^To  he  concluded  in  our  rwarf.] 

EXPLANATION  OF  PLATE  XIV. 

Figs.  1-7.  Ooniqphyllum  pjframidalet  Hisinger. 

1.  Specimen  seen  from  the  right  angle. 

2.  The  same  from  above,  looking  into  the  caljx. 

3.  A  young  specimen. 

4.  Interior  of  another  specimen,  ^ith  fragment  of  operculum  (o)  still  attached 

to  the  border  of  the  calvx. 

5.  The  internal  structure  as  seen  in  a  yertical  section  of  shell. 

6.  Operculum,  exterior  side. 

7.  The  same,  inner  side,    o.p.,  the  oval  pit ;  e.a.,  cardinal  area. 

^  On  the  development  and  the  floating  celU  of  the  marine  Bryozoa, — "  OfTersigt 
af  ret.  Akad.  Forhandlingar,  1865,  p.  29. 
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Figs.  8-18.  BhizophyUum  OoOandwum,  F.  Boemer.  sp. 

8.  Three-quarten  Tiew  of  a  characteristie  specknen. 

9.  Young  Bpecimen,  showing  the  openings  of  the  root*chaoneb. 

10.  Long  and  slender  specimen. 

11.  View  of  interior  of  the  calyx,  teen  from  aboTe. 

12.  Specimen  showing  the  reduction  of  the  calyx  and  rootlets. 

13.  Shell  with  operculum  and  rootlets. 

14.  Specimen  with  buds. 

15.  The  operculum  from  the  outside. 

16.  Inner  side  of  operculum,    o.,  oval  pit;  m.,  middle  ridg&. 

17.  The  middle  ridge  and  oval  pit  of  another  operculum  moderately  enlarged. 

18.  Vertical  section  of  shell  exhibiting  its  internal  structure. 

Figs.  19-23.  Ballia  eakeoloidei,  n.  sp. 

19  and  20.  Front  and  back  views  of  the  shell. 

21.  The  interior  of  the  calyx. 

22.  Operculum  seen  from  withoat 

23.  The  same  on  the  inner  side.    (The  tube  on  the  interior  maigiir  jb  aoeidentaL) 

Fig.  24.  Tubes  of  Favositea  Ibrbesij  Edw;  and  Haime ;  the  opening  covered  with 
shell  substance. 


I. — Professor  Daubree  on  Meteorites  and  their  Coiupositiok. 
With  Critical  Notes,  by  M.  Louis  S^mann,  Mcmb.  Inst.,  etc. 

MPROFESSOE  DAUBREE  presented  to  the  Academy  of 
,  Sciences  at  the  Meetings  in  January  29,  February  19,  and 
March  19,  the  results  of  a  scries  of  exi^eriments  on  Meteorites  and 
their  composition. 

The  first  paper  treats  of  a  direct  fusion  of  meteorites ;  and  it  is 
the  improvements  which  M.  St  Claire  De^^lle  has  introduced,  in  the 
means  of  obtaining  the  highest  temperatures,  which  have  suggested 
the  experiments  of  M.  Daubree,  or  rather  have  made  them  possible. 

The  process  of  fusion  only  differs  from  the  ordinary  method  in  the 
choice  of  fuel  and  the  better  construction  of  tlie  furnaces.  The  fuel 
used  is  gas-retort  carbon,  arising  from  the  decomposition  at  a  red  hc-at 
of  the  hydro-carbons  of  the  coal-gas.  Its  use  as  a  fuel  requires  an 
excessively  powerful  draught  which  in  the  experiments  in  question 
was  obtained  by  a  chimney  40  metres  high  (125  feet).  Lastly  he 
makes  use  of  Schloesing's  apparatus  which  allows  him  to  work  with 
the  fittings  of  an  ordinary  laboratory.^ 

The  exjjeriments  have  given  from  their  commencement  tliis  re- 
markable result,  that  all  meteorites  may  bo  divided  into  two  classes, 

^  Schloesing's  apparatus  consists  of  a  coal-gas  and  compressed  air  blow-pipe, 
flimilar  in  principle  ta  Griffin's  blast-furnace,  and  with  which  in  about  haIf-an>iioar 
may  be  melted  several  huadied  ^amme«  of  malleable  iron. 
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(1)  those  which  give  after  fusion  a  ciystalline  mass,  and  (2)  those 
which  give  a  vitreous  mass. 

Setting  apart  the  disseminated  metallic  bodies  which  seem  to  be 
purely  adventitious,  and  without  essential  relation  to  the  stony  mass 
which  they  accompany,  it  is  easy  to  see  that  the  crystallized  fused 
masses  (eidota)  correspond  to  the  meteorites  composed  principally 
of  magnesian  silicates ;  and  that  the  vitreous  culota  arise  from  alu- 
minous silicates. 

Professor  Daubree  has  obtained  thb  second  result  from  the  meteor- 
ites of  Tuvinas,  of  Stannem,  and  of  Tozac,  but,  as  is  already  known 
by  analysis,  this  division  of  aluminous  meteorites  is  extremely  rare ; 
only  four  being  known,  out  of  150  different  stones  preserved  in  the 
collections  examined. 

The  other  meteorites  belong  to  the  magnesian  type  and  give 
(even  the  carbonaceous  varieties  of  Alais,  Orgueil,  and  of  Kaba)  a 
crystalline  culot  composed  of  two  substances  easily  distinguishable 
with  the  naked  eye,  which  analysis  and  mineralogical  examination 
have  shown  to  be  the  mono-  and  the  bi-silicate  of  magnesium  and 
iron,  corresponding  to  "Peridote"  and  "Bronzite,"^  the  varying 
proportion  of  these  two  silicates  constituting  the  principal  differences 
observed  in  these  meteorites. 

That  of  Chassigny  (1815)  gives  a  well-crystaUized  nuuss  of  Peri- 
dote,  whereas  that  of  Bishopville  (1843)  furnishes  prisms  of  true 
Enstatite  of  perfect  whiteness,  covered  only  here  and  there  with  a  few 
plates  of  Peridote.  The  meteoric  stones  of  the  magnesian  series  sub- 
jected to  fusion  are  those  of  Ensisheim,  o£  L'Aigle,  Charsonville  of 
Chantonnay,  of  Agen,  of  Vouille,  of  Favars  (1844),  of  Montrejeau,  of 
New  Concord,  and  of  Aumale  in  Algeria  (1865).  M.  Daubree  con- 
cluded from  this  first  series  of  experiments  that  meteorites  have 
never  been  completely  fused,  and  he  confirms  the  observations  of 
Mr.  H.  C.  Sorby,  F.R.S.,  that  their  stony  parts  present  rather  the 
appearance  of  an  agglomerated  crystalline  powder. 

One  result,  which  the  author  forgets,  although  it  presents  itself  at 
first  sight,  is  that  his  work  furnishes  an  excellent  and  true  classifi- 
cation of  aerolites. 

His  experiments  confirm  that  the  intermixture  of  iron  emd  stone 
has  no  scientific  importance  :  it  is  a  purely  accidental  occurrence ; 
there  may  be  little,  much,  or  no  metallic  substance,  without  its  ma- 
terially influencing  the  stone.  It  is  probable  that  in  future  meteor- 
ites will  be  divided  into  two  groups,  aluminous,  and  magnesian; 
separating  them  practically,  according  as  their  fusion  product  is 
vitreous  or  crystalline.  The  second  group  will  be  arranged  in  the 
order  of  predominance  of  one  or  the  other  of  the  two  silicates ;  and 

*  We  employ  in  preference  the  name  of  "  Bronzite,"  because  it  is  this  mineral 
which  in  terrestrial  rocks  most  generally  accompanies  Peridote  and  Serpentine, 
and  because  besides  nothing  proves  that  the  proportion  of  the  iron  in  the  fused  bi-sili- 
cate has  not  diminished  by  fusion.  M.  Daubre^  employs  the  name  of  Enstatite,  which 
it  would  be  well  to  restrict  to  the  type  of  pure  bi-silicate  of  magnesium,  which  is  as 
rare  in  nature  as  the  bi-silicates  of  iron  and  calcium,  of  which  the  mixture  in  diyene 
proportions  constitutes  the  extensiye  group  of  pyroiene  and  ax!i^\i\Vy:i\&« 
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one  will  diBtinffaish  the  varieties  WMording  to  the  pteeenoe  or  tilie 
abxindanoe  of  me  metallio  iron. 

We  leave  this  last  sabetBiioe  to  be  treated  of  separately,  as  Hbe 
antlior  baa  already  done  in  hie  eeoond  paper,  entitled  **  Attempt  to 
Imitate  Meteorio  Lrona." 

The  stady  of  Ihe  meteorio  irons  leaves  no  doubt  of  this  faot»  that 
the  rectilinear  lines  known  as  ''Witmannstaetten  fiffores,*'  which 
many  present  when  etched,  are  only  the  result  of  me  crystalline 
structure  of  these  bodies.  No  one,  however,  has  succeeded  in  r«pn>- 
dudng  these  figures  on  ordinaiy  iron  of  a  crystalline  structure,  such  for 
instance  as  iron  axletrees  which  have  become  crystalline  after  long  use. 

Thus  it  was  evident  that  it  was  not  this  crystalline  structure  alone 
which  jproduced  the  figure.  By  melting  the  iron  of  Caille,  M. 
Daubree  had  at  first  established  the  &ct  Ihat  the  figures  did  not 
reappear,  whereas  they  were  indicated  in  the  iron  extracted  from  the 
fusion  product  of  certain  meteorites.  Soft  iron  fused,  although 
eminentiiy  lamellar,  yielded  them  as  little.  Successive  additions  of 
nickel  and  protosulphide  of  iron  brought  out  the  designs,  althouf^ 
much  less  distinctly  than  in  the  met^ritic  irons.  It  was  only  by 
adding  phosphide  of  iron  in  proportions  rising  from  2  to  10  per  cent 
that  we  phenomenon  presented  itself  with  all  the  distinctness  ob- 
served in  the  meteoric  irons. 

The  phosphide  of  iron,  whiter  than  the  pure  iron,  interposes  itself 
between  the  lamellsB  of  the  crystalline  iron,  and  brings  out  the 
figures  with  greater  distinctness,  independently  of  its  colour,  since 
it  is  unattackable  by  acids,  and  thus  producos  a  design  in  relief.  It 
is,  besides,  to  be  remarked  that  this  design  is  not  necessarily  recti- 
linear ;  the  iron  of  Ataccmia  presents  it  in  curved  lines,  without  any 
geometrical  regularity. 

The  largest  etUot  melted  by  M.  Daubree  weighs  two  kilogrammes, 
and  was  obtained  by  the  fusion  of  1 ,800  grammes  of  soft  iron,  170 
grammes  of  nickel,  50  grammes  of  phosphide  of  iron,  40  grammes  of 
protosulphide  of  iron,  and  20  grammes  of  white  cast-iron,  very  rich 
in  silicum.  The  reticulated  design  which  it  shows  is  small,  com- 
pared to  that  which  is  observed  in  many  meteorites ;  a  difference 
attributed  with  great  plausibility  to  the  rapid  cooling  of  iron  melted 
in  a  crucible. 

Notwithstanding  the  observations  of  the  author  on  the  irregular 
and  concretionary  form  of  the  iron  in  meteorites,  it  would  seem  that 
experiment  contradicts  the  result  as  regards  temperature  obtained 
with  the  meteoric  stones.  It  cannot  be  admitted  that  the  structure 
of  meteoric  iron  should  be  due  to  anything  but  complete  fusion,  fol- 
lowed by  a  slow  cooling,  and  as  the  fusion-point  of  iron  is  very 
near  that  of  peridote,  one  does  not  understand  why  this  latter  sub- 
stance is  not  fused  at  the  same  time ;  the  more  so  since  it  exists  in 
meteoric  irons — ^that  of  Pallas,  for  instance — ^in  which  true  crystals 
of  peridote  are  found  disseminated  through  the  mass  of  the  iron.  A 
very  interesting  experiment  consists  in  subjecting  certain  rocks  and 
minerals  to  fusion  in  brasqued  crucibles,  so  that  the  carbon  of  these 
latter,  acting  on  the  silioat/es  of  iron,  effects  their  reduction  in  part 
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Peridote,  Hyperstbene,  Scberzolite,  Basalts,  and  Melapbyres,  melted 
under  tbese  circumstances,  allow  metallic  granules  to  separate,  com- 
posed of  iron  containing  nickel,  cbromium,  and  pbospbide  of  iron, 
just  like  meteoric  irons,  according  as  tbe  substance  contained  oxide 
of  nickel  (or  peridote)  or  cbromium,  or  pbospbates,  apatite  occurring 
frequently  as  an  ingredient  in  eruptive  rocks. 

Here  we  enter  upon  geology  proper.  Wbatever  may  be  tbe  mode 
of  formation  of  meteoric  stones,  of  wbicb  tbe  autbor  bas  not  unveiled 
tbe  mystery,  it  is  certain  tbat  some  terrestrial  rocks,  and  at  tbeir 
bead  scberzolite,  present  a  composition  identical  even  in  its  varia- 
tions witb  tbat  of  tbe  common  type  of  meteorites.  It  is  well  known 
that  scberzolite  is  a  common  eruptive  rock  in  tbe  Pyrenees,  and, 
since  tbe  work  of  Cbarpentier,  passes  generally  for  a  massive 
variety  of  pyroxene.  M.  Damour  bas  made  a  very  careful  study  of 
it,  wbicb  bas  proved  tbat  tbis  rock  is  a  mixture  of  peridote,  bronzite, 
and  green  pyroxene,  witb  a  trace  of  spinel.  Tbe  formation  of 
spinel  is  due,  probably,  to  tbe  incapacity  of  silica  for  forming  sili- 
cates poorer  in  silica  tban  tbe  monosilicate.  We  bave  rendered  it 
probable*  tbat  tbe  presence  of  sulpburic,  bydrocbloric,  and  even  car- 
bonic acid,  in  certain  silicates,  is  due  to  tbe  same  cause,  and  indicates 
wbat  takes  place  at  low  temperatures.  Wben,  on  tbe  contrary,  an 
elevation  of  temperature  prevents  tbese  acids  from  assisting  at  tbe 
formation  of  silicates,  equilibrium  is  produced  by  tbe  elimination  of 
bases,  (alumina  and  magnesia)  in  tbe  state  of  spinel,  sometimes, 
perbaps,  even  in  tbe  state  of  corundum.  M.  Damour  bas  furtber 
shown  tbat  the  great  balls  of  granular  peridote  that  are  met  with  at 
Beissac  in  Haute  Loire,  and  in  tbe  volcanic  ash  of  tbe  crater  of 
Dreys  in  the  Eifel,  have  the  same  composition,  and  can  therefore 
be  considered  as  of  similar  origin.  These  rocks  then,  wben  fused, 
behave  exactly  as  meteorites  ;  they  differ  from  them  by  a  more  com- 
plete oxydization  of  their  elements.  This  fact  being  well  established, 
it  becomes  important  to  seek  carefully  the  rocks  that  it  is  pos- 
sible to  refer  to  the  same  type.  If,  as  the  author  thinks,  mete- 
-orites  may  be  considered  as  a  universal  ash  (scorie  universelle),  it  is 
necessary  to  show  the  existence  of  a  compound  analogous  on  the 
greatest  number  of  points,  or  to  explain  what  is  become  of  their 
mass  (ce  quo  leur  masse  est  devenue).  But  the  serpentines  had 
already  been  pointed  out  as  subjects  proper  for  experiment  because 
of  their  intiifiate  and  long  known  relation  to  Peridote  ;  and  it  is  here 
that  the  impcrrtance  of  this  process  of  fusion  is  most  distinctly  seen. 
Serpentines,  in  fact,  are  far  from  behaving  in  a  uniform  manner,  and 
it  is  singular  that  the  purest  of  them  all,  that  of  Snarum,  of  a  fine 
greenish-yellow  colour,  and  which  frequently  presents  pseudomorphs 
attributed  to  Olivene  (Peridote),  gives  just  as  do  the  impure  varieties 
from  Zoeblitz  and  Favero  (Piedmont),  mixtures  very  poor  in  peri- 
dote. To  obtain  it  in  greater  abundance,  magnesia  must  be  added, 
the  metamorpbism  (?)  of  the  primitive  substance  having  caused  a  loss 
of  this  earth.     It  will  suffice  then  in  future,  when  a  rock  that  is 

^  Saemann  et  Pisani  Sor  la  Cancrinite,  etc.,  Annalles  de  Chlmie  et  de  Fhjsiqae^ 
jme  B^e,  torn.  67. 
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under  eTaminatiflm  is  rappofledto  belong  to  the  peridotio  ifpe»  tofiufl 
it|  and  to  see  whether,  Sy  simple  manipnlationay  it  may  be  bnmg^ 
back  to  the  general  fonn  of  tne  ^^pe.  It  ia  a  pnweiB  which  may, 
with  great  ad^anta^  be  added  to  the  detailed  or  general  analywa, 
whioh  take  up  oonaideraUe  time  and  require  interpietationa  anigeot 
to  numerous  errors. 

[To  be  conthded  •»  amr  nexL"] 


n. — Sillikah's  AuBicAir  Joubhal  or  Soimros  ahb  Abts. 

Mat,  1866. 

rpBEBE  are  sereral  papers  in  this  month's  Journal  of  interest  to 
JL     Geologists. 

1.  (h  some  of  the  llRmng  Di^rietM  of  Arizoma  near  i^ 

with  remarkg  on  tite  elmtato,  etc,  by  Professor  B.  Silliman. — -(1)  The 
San  Francisoo  district  is  situated  on  the  east  side  of  the  Oolotado 
Biver,  and  "  the  observer  is  stmok  upon  entering  it,  with  the  singo- 
hurly  wild  and  fantastio  outline  of  its  bounding  mountains  and  inter- 
meduite  ridges ;  he  leams  with  surprise  that  the  bold  and  senated 
peaks  stretching  firom  east  to  west,  and  rising,  now  in  delieste 
needles,  and  again  prolonged  in  acute  ridges,  are  the  outcrops  of 
gigantic  quarts  lodes."  The  lodes  in  general  are  remarkaUy  vextioal, 
rarely  deviating  more  than  80^  firom  the  perpendicular.  The  **  Moss 
lode  "  is  the  most  important^  and  forms  **  a  most  conspicuous  feature 
in  the  landscape,  being  seen,  standing  up  in  bold  crests  and  pinnacles, 
from  a  long  distance."  It  is  composed  of  whitish  compact  felspar 
and  quartzose  porphyry,  intersected  by  veins  of  red  quartz  and  rich 
in  free  gold.  (2)  The  Sacramento  district,  north-east  of  Fort  Mojave, 
yields  a  great  quantity  of  argentiferous  galena.  (3)  The  Irataba 
district,  south  of  Fort  Mojavo,  contains  a  number  of  veins  bearing 
copper,  but  few  of  them  appear  to  be  worthy  of  exploration. 

2.  On  the  Qttatemary  Formations  of  the  State  of  Mieeisnppi,  by  Dr. 
E.  W.  Hilgard,  State  Qeologist. — Besides  the  Alluvium  proper,  there 
are  four  distinct  stages  of  the  Quaternary  beds  recognisable  in  Mis- 
sissippi, namely  (in  ascending  order) :  (a)  the  Orange  Sand,  (b)  the 
Bluff  or  Loess,  (c)  the  Yellow  Loam,  and  (d)  the  Hummocks. 

The  Orange  Siand  overlies,  in  many  ports  of  the  State,  Sub-caibo- 
niferous,  Cretaceous,  and  Tertiary  formations,  and  contains  fossils, 
mostly  waterwom,  derived  from  them ;  the  author  has  failed  to  de- 
tect any  fossils  peculiar  to  the  sand  itself.  Its  geographical  distri- 
bution, as  well  as  the  total  absence  of  any  observable  dip,  where  its 
strata  are  sufficiently  continuous  to  admit  of  such  determinations, 
clearly  prove  its  deposition  posterior  to  the  epoch  of  upheaval  which 
has  given  a  sensible  dip  even  to  the  latest  Tertiary  beds  of  the  Gulf 
coast ;  whilst  its  lithological  characters  correspond  with  many  of  the 
prominent  features  of  the  Drift  proper  of  the  north-western  states. 

The  Bluff,  or  Loess  Group,  skirts  the  left  bank  of  the  Mississippi 
river,  with  a  width  inland  of  twelve  to  fifteen  miles,  and  a  TnATiTniim 
tbickDeBa  of  75  feet.     It  contedna  the  land-shells  Helix,  HeUcinOf 
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Prnpa,  and  Achatina ;  bones  of  the  Mastodon  have  also  been  dis- 
covered in  it. 

The  Yellow  Loam  overlies  the  Loess,  where  that  exists,  and  else- 
where the  Orange  Sand ;  its  average  thickness  is  from  5  to  10  feet, 
and  its  characters  vary  more  or  less  in  accordance  with  those  of  the 
imderljing  material,  which  enters  into  its  composition,  and  therefore 
testifies  to  a  certain  amount  of  denuding  action. 

The  Hummocks,  or  Second  Bottoms,  as  the  newest  beds  are  called, 
form  part  of  the  valleys  of  all  the  larger  streams  of  the  state,  and 
are  in  general  most  extensive  where  the  material  of  the  adjoining 
uplands  was  most  easily  denuded,  so  as  to  permit  the  excavation  of 
deep  valleys;  while,  where  that  material  resisted  denudation,  the 
contraction  of  the  valley,  and  consequent  greater  swiftness  of  the 
stream,  have  either  prevented  the  formation  of  these  deposits,  or 
caused  their  subsequent  removal. 

3.  Note  on  the  Presence  of  Low  Forma  of  Vegetation  ^filamentous 
Conferva  J  in  the  hot  and  saline  waters  of  Calif omia,  by  Professor  W. 
H.  Brewer. — ^The  waters  contain  a  variety  of  salts  in  solution,  prin- 
cipally sulphates  of  iron  and  alumina.  The  highest  temperature  hi 
which  the  vegetation  grew  was  about  200*  F. 

BLRW. 


L — Silurian  Eocks  op  Bohemia. 
By  M.  J.  Barrande. 

[DVFENSV  DBS   CoLONIES.    III.    EtUDE   ORNBRALE  BUR  N06   EtAOB    G^H.  ;      ATBC 
APPLICATION    SPECIALS     AUX     ENVIRONS     DB     HLUBO9EP,    NEAR    PrAOITE.      Par 

Joachim  Barrande.    With  a  coloured  Map  and  Plate  of  Sections.    8vo.    Paris 
and  Prague )  1865]. 

MORE  than  twenty-five  years  ago  M.  Barrande  began  a  careful 
search  in  the  Palaeozoic  strata  near  Prague  for  fossils,  whereby 
to  learn  their  exact  relations  one  with  another,  and  with  like  strata 
elsewhere.  He  worked  on  a  large  scale,  employing  native  workmen 
to  quarry  the  rocks  and  collect  every  fossil  and  fragment  of  fossil, 
keeping  special  note  of  the  layer  in  which  it  occurred.  Before  long 
this  steady  and  perfect  examination  of  every  bed  enabled  M.  Bar- 
rande to  determine  several  groups  of  so-called  Silurian  strata,  round 
about  Prague,  arranged  in  a  great  basin  or  trough,  and  divisible  into 
eight  successive  formations  or  stages.  Three  great  and  distinctive 
assemblages  of  animal  forms  (faunas)  characterize  the  fossiliferous 
part  of  these  stages.  Beneath  all  is  the  old  gneiss,  the  marble  in 
which  has  lately  yielded  Eozodn  to  Hochstetter  and  Gilmbel. 
Stages  A  and  B,  as  yet  unfossilliferous,  are  the  Przibram  and  other 
Schists,  and  may  be  equivalent  to  the  "  Cambrian  "  of  Britain,  or 
the  "  Huronian  '*  of  Canada.  Stage  C,  or  the  Ginetz  beds,  is  cha* 
racterizcd  by  the  "Primordial  Fauna"  of  Barraiid^,Mid.\&«MiXa"^"viS!. 
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to  the  Lingala-flags  of  Britain.  Stage  D  has  the  "  Second  Fanna," 
and  is  equivalent  to  the  Llandeilo  euid  other  beds  of  the  Lower 
Silurian.  Lastly,  Stages  E,  F,  G,  H,  characterized  by  the  "  Third 
Fauna/'  are  Upper  Silurian.  M.  Barrande  has  described  the  details 
in  various  books  and  memoirs,  and  conspectuses  of  his  discoveries 
and  views  have  been  given  by  Murchison,  Lyell,  EEamilton,  and 
others.  One  of  the  most  interesting  points  to  which  M.  Barrande 
has  drawn  attention  is  the  occurrence  of  what  he  terms  "  Colonies," 
— that  is,  groups  of  fossils  having  special  characters,  that  occur  in 
thin  beds  intercalated  in  strata  having  a  different  fauna,  but  subse- 
quently rc-occurring  in  higher  beds  as  the  predominant  iiEtuna.  He 
regards  them  as  migratory  and  temporary  off-shoots,  as  it  were,  from 
some  co-existent  but  distant  fauna,  which  subsequently  however 
came  into  the  same  area  in  force,  displacing  the  older  fauna  alto- 
gether. Thus,  in  Stage  D,  a  thin  but  continuous  stratum  is  full  of 
such  fossils  as  are  abundant  only  far  higher  up  in  Stage  £. 

M.  Barrande's  earlier  sections  were  merely  diagrams ;  and  when 
the  Austrian  Grcological  Surveyors  examined  the  ground,  they  pro- 
posed to  draw  better  sections  and  explain  the  apparent  difficulties. 
MM.  Lipoid  and  Krej^i  offered  therefore  their  views  to  the  public, 
suggesting  that  folds  of  the  strata,  obliquely  and  otherwise  faulted, 
would  account  for  interventions  of  parts  of  one  set  of  strata  among 
another ;  and  a  discussion  followed.  M.  Barrande's  "  Defence  of  the 
Colonics"  has  been  spirited,  careful,  and  clear.  In  this,  the  third  part 
of  tlie  work,  the  author  contrasts  some  of  the  sketch-sections  of 
Lipoid  iind  Krej^i  witli  sections  drawn  to  scale,  to  the  advantage  of 
his  arguments  cortauily,  though  his  pencil  is  not  facile  in  rendering 
geological  features. 

The  study  of  tlie  Stages  G  and  II  in  the  neighbourhood  of  Hluboqep, 
near  Prague,  belongs  especially  to  the  question  of  the  *'  Colonies," 
says  M.  Barrande,  on  account  of  the  great  importance  that  MM. 
Lipoid  and  Krejcji  have  attached  to  the  stratigniphical  conditions 
(wrongly  interpreted)  of  that  locality.  Tlierefore,  these  two  stages 
are  now  treated  of  in  full,  as  to  their  strata  and  fossils,  their  sub- 
divisions, and  their  exact  relationship  to  the  underlying  beds  that 
contiiin  the  "  Colonies  "  (as  shown  by  carefully  prepared  sections). 
Further,  the  representative  strata  in  other  coimtries,  that  centre 
paralleled  with  these  stages,  are  considered ;  and  lastly,  the  peculiar 
occurrence  in  G  and  H  of  Goniatites  and  other  fossils  that  are  else- 
where fomid,  not  in  Silurian,  but  in  Devonian  rocks,  is  shown  to  be 
by  no  means  a  conclusive  argument  in  favour  of  their  being  "  Devon- 
ian." To  Mr.  Hamilton's  admirable  resumd  of  this  Memoir  in  his  late 
Address  to  the  Geological  Society,  we  may  refer  those  who  wish  to 
see  an  English  summary  of  M.  Barrande's  observations ;  we  must 
here  limit  ourselves  to  calling  attention  to  these  valuable  researches, 
so  perse veriugly  and  consistently  carried  on, — so  well,  nay,  so 
magnificently,  recorded  as  tliey  are  in  Barrande's  grand  work — 
"  Le  Systeme  Silurien  de  la  Boheme," — and  so  enthusiastically  and 
successfully  suj)p()rted,  in  their  generalizations,  by  their  clear-headed, 
untiring,  and  single-minded  author. 
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n. — COKTBIBUTIONS  TO  THX   GbOLOOT  OF  ChINJ^. 
OVBKAL    t)F    THE     NoBTH-ChIXA     BxLLKCH     07     THE    ROTAL    AsiATIO    SOCIETT. 

New  Ssbies.    No.  2.  Shakohai,  1866.    8to.  pp.  187.  Trubner  &  Go.  London. 

ItHIS  Socieiy,  under  the  presidency  of  Sir  HaiTy  S.  Parkes,  K.C.B. 
.     famishes,  in  this  number  of  their  journal,  some  papers  on  the 
;e(dogy  of  China,  of  which  the  following  is  a  summary  :^— 

. — ^NoTts  ON  THE  Oeoloot  OP  THE  Geeat  Plain,  by  Da.  Lahpbst,  of  Her 

Majesty's  67th  Regiment 

a.  Physical  geography  of  (he  Plain. — The  Great  Plain  occupies  a 
onsiderable  part  of  the  continent  of  China,  including  nearly  the 
Thole  of  Pechili,  a  considerable  portion  of  the  west  of  Shantung,  half 
»f  Honan  and  Huquang,  and  the  greater  part  of  Eeangnan.  In  this 
area  are  numerous  lakes  of  great  size,  many  rivers,  amoi^t  which 
re  the  Hoang  Ho  or  Yellow  river,  and  the  Yangtse  Eeang,  and 
<x;afiionally  isolated  hills  or  groups  of  low  mountains.  The  country 
round  Shanghai  is  especially  characterized  by  its  extreme  flatness. 

h.  The  Yangtse  Keang,  This  river  is  subject  to  tidal  inflaenoe. 
perceptible  as  far  as  Kinhien,  about  180  miles  distant  from  its 
Qouth ;  ^*  the  water  is  of  the  same  muddy  colour  as  that  noticed 
drther  down  the  course  of  the  river,  and  in  addition  to  carrying  a 
arge  proportion  of  this  material  in  a  mixed  state,  the  water,  when 
.t  its  highest  level  moves  with  such  velocity,  that  it  carries  with  it 
our  feet  of  the  bed  of  the  river  in  a  continuous  stream."  The  num- 
>er  of  shoals  existing  at  the  mouth  of  the  river  render  navigation 
langerous  :  they  are  said  to  increase  at  the  rate  of  about  one  foot  in 
leight  in  12  or  15  months. 

c.  Neighbourhood  of  Shanghai. — ^The  surface  of  the  soil  around 
Qianghai  is  but  little  elevated  above  the  sea-level,  and  water  is  gene- 
ally  reached  at  from  four  to  five  feet  below  the  surface ;  during  wet 
weather  and  at  spring  tides  the  water  in  the  wells  of  the  city  has 
•ften  been  on  a  level  with  the  surface  of  the  ground,  whilst  along 
he  sea  shore,  from  Woosung  to  Hanchow,  an  earthen  mound  and  at 
ome  places  stone  embankments  20  feet  in  height,  are  required  to 
)reserve  the  country  from  inundation.  A  portion  of  the  embank- 
aent  has  lately  given  way,  and  the  land  is  flooded  with  sea  water 
►ver  an  area  of  60  square  miles. 

d.  Fossil  shells. — In  several  places  in  Pootung  specimens  of  Ceri- 
hium,  Buccinnm,  Gardimn,  Oorhula  (?),  and  most  abundantly  Grrate- 
oupia  irregularis,  are  stated  to  occur. 

Scattered  over  the  soil  both  in  Kiangsu  and  Pechili,  and  buried  at 
various  depths,  are  found  Paludina,  Planorbisj  TJnio,  Anodonta,  Oyrena 
luminaliSf  Succtnea  amphibia,  Cerithiwn  cinctum,  Helix  plebeia.  Car- 
ium,  Solen,  and  Bulla. 

. — A  Sketch  of  the  Geology  op  part  op  Qxjang  Tuwo  Province.    By  Mr.  T. 

W.  KiNOSMILL. 

Mr.  Kingsmill  goes  more  deeply  into  the  subject  than  did  the 

nthor  of  the  previous  paper,  "  his  aim  is  to  thro^  m\^  wsuife  ^t^a^ 

vol.  in. — so.  XXVI.  '^V 
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the  scattered  notes  of  others,  and  to  endeavour  to  form  a  connected 
sequence,  for  comparison  of  the  rock  formations  of  China  and  other 
parts  of  the  world."  He  illustrates  his  remarks  with  a  geological 
map  of  the  province,  the  colouring  of  which,  however,  is  stated  to  be 
"  mostly  hypothetical ; "  on  it  are  marked  beds  which  he  considen 
to  correspond  with  the  Trias,  New  Eed  Sandstone,  and  Carboniferous 
Limestone  of  Europe.  The  coal-measures  are  developed  lai^ly  to 
the  south-west  of  Canton,  quartz,  schist,  and  granite  extend  from  Can- 
ton eastwards,  while  igneous  rocks,  as  basalts,  porphyries,  and 
greenstones  occur  at  some  distance  north  of  the  city.  The  stractore 
of  the  country  is  shown  in  an  ideal  section  from  Macao  to  Tsungwha. 

Cfranite, — ^The  granite,  which  contains  a  large  amount  of  mica,  as 
well  as  an  excess  of  alkaline  materials,  is  readily  decomposed  ;  biit 
it  is  very  concretionary  in  its  structure  and  irregular  in  character, 
"  so  that  in  many  places  there  are  to  be  seen  large  masses  of  the 
rock  which  have  resisted  decomposition,  and  lie  like  enormous 
boulders  imbedded  in  the  surrounding  matrix ;  in  places  exposed  to 
the  wear  and  tear  of  tropical  rains  this  matrix  has  been  washed  away, 
and  the  undecomposed  masses,  left  far  and  wide  over  the  surface  of 
the  lulls,  have  more  than  once  been  referred  to  as  the  results  of 
glacial  action." 

CoaL — Three  coal-fields  are  known  to  occur  in  the  Quangtung 
province,  but  the  coal  is  of  a  very  inferior  quality,  except  at  one 
place  to  the  south  of  the  West  river,  where  good  coal  is  obtained. 

3. — ^Dr.  Lamprey  communicates  a  note  on  the  Water-supply  of 
Shanghai.  The  well  water  of  the  city  is  generally  unlit  for  use, 
owing  to  the  large  amount  of  impurities,  chiefly  nitrate  of  lime, 
which  it  contiiins.  Tlie  rivers,  likewise,  contain  a  very  large  amount 
of  impurity,  but  by  being  filtered  through  animal  charcoal  the  water 
becomes  sufficiently  wholesome  for  use.  The  lake  water,  thouji^h 
bright  and  sparkling,  contains  much  impurity,  but  when  filtered  it 
has  a  decided  advantage  over  all  the  other  waters  supplied  to  the 
town.  Eain  water  is  generally  neglected,  but  were  it  properly 
collected  and  prepared,  the  author  thinks  it  would  be  far  better  than 
either  lake  or  river  water. 


HI. — American  Geology. 

Geological  Survey  of  Calipornia. 

This  survey,  instituted  in  1860,  under  the  direction  of  Professor 
J.  D.  "NMiitney,  as  State  Geologist,  has  recently  published  two 
volumes  of  the  progress  made  to  the  end  of  1864.  Geology^  vol.  i., 
contains  a  synopsis  of  the  ficldwork,  it  is  illustrated  by  numerous 
sections  and  views  of  the  country,  in  it  wiU  be  foimd  a  considerable 
amount  of  information  in  regard  to  the  economical  geology  of  the 
State,  all  the  detailed  descriptions  of  minings,  however,  have  been 
reserved  for  a  Special  Keport 

Faiceontology,  vol.  i.,  comprises  the  Carboniferous  and  Jurassic 
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Fossils,  by  Mr.  F.  B.  Meek,  and  the  Triassic  and  Cretaceous  Fossils, 
by  Mr.  W.  M.  Gabb. 

Cretaceous  rocks  occur  over  a  very  extensive  area  on  the  Pacific 
Coast,  and  are  rich  in  fossils  at  many  localities. 

Jurassic  fossils  have  been  discovered  in  Genessee  Valley,  and  in 
the  auriferous  slates  of  Mariposa  County. 

Rocks  of  Triassic  age,  equivalent  to  the  Alpine  Trias,  or  the  beds 
of  Hallstadt  or  St.  Cassian,  occur  over  a  vast  area,  and  form  an  im- 
portant part  of  the  metalliferous  belt  of  the  Pacific  Coast ;  the  best 
preserved  fossils  have  been  obtained  from  the  Nevada  district 

Besides  the  two  reports  just  alluded  two,  we  have  just  received 
the  first  part  of  the  second  volume  of  Palaeontology,  by  Mr.  W.  M. 
G«bb.  It  contains  descriptions  of  all  the  Tertiary  Invertebrate 
Fossils  as  yet  discovered,  the  imperfect  state  of  preservation  of  a 
large  portion  of  them  has  rendered  it  difficult  to  work  them  out 
satisfactorily.  These  fossils  have  been  provisionally  referred  to  the 
Miocene,  Pliocene,  and  Post-Pliocene  divisions  of  the  Tertiaries..  in 
accordance  with  our  present  ideas  of  their  general  relations,  and  the 
relative  number  of  living  and  extinct  species  in  each  group  of  strata. 

H.  B.  W. 


I^EI»OI^TS  j^ism  I»I^ocEEIDIIT(^■s. 


Geological  Society  of  London. —  June  20,  1866. —  Warmgton 
W.  Smyth,  Esq.,  M.A.,  F.R.S.,  President,  in  the  Chair.  The  follow- 
ing communications  were  read  : — 

1.  "  On  the  Structure  of  the  Red  Crag."  By  S.  V.  Wood,  Esq.,  F.G.S. 
The  Rev.  0.  Fisher  ha\nng  lately  published  a  paper  in  which  he 

endeavoured  to  show  that  the  Chillesford  beds  were  beneath  the 
Fluvio-marine  Crag,  Mr.  S.  V.  Wood  in  this  paper  first  drew  atten- 
tion to  certain  facts  which  appeared  to  him  to  prove  the  contrary 
view,  especially  the  relations  of  the  deposits  as  exhibited  in  pits  at 
Wangford  and  at  Thorpe,  near  Aldborough.  The  author  then  drew 
attention  to  the  character  of  the  fossils  of  the  Red  Crag  as  affording 
evidence  of  one  of  the  most  rapid  changes  in  fauna  that  Geology 
affords  ;  and  he  showed  that  this  deposit  contains  the  e\'idence  of  a 
transition  by  stages,  from  the  oldest,  where  the  affinities  of  the 
fossils  are  to  a  great  extent  with  those  of  the  Coralline  Crag,  and  to 
a  greater  extent  with  the  existing  fauna  of  the  Mediterranean,  to  the 
newer  stages,  in  which  the  shells  are  very  few,  and  confined  to  types 
peculiarly  northern. 

2.  '*  Note  on  supposed  Remains  of  the  Crag  on  the  North  Downs, 
near  Folkestone."     By  H.  W.  Bristow,  Esq.,  F.R.S.,  F.G.S. 

An  examination  of  these  sands  at  Paddlesworth  had  convinced  the 
author  of  their  similarity'  to  certain  ferruginous  clayey  sands,  with 
masses  of  ferruginous  grit,  which  occur  in  the  Hampshire  Basin, 
and  belong  to  the  Woolwich  and  Reading  series ;  and  he  therefoY^ 
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odnclnded  that  if  the  Kenfirii  beds  can  be  prcnred  to  belong  to  cny 
other  member  of  the  Tertiary  serieBy  it  is  only  to  be  done  by  ito 
evidence  of  the  fosnla. 

8.  "  On  the  Warp  of  Mr.  Tiimmer ;  its  age  and  probaUe  oooneo- 
tion  with  the  latest  geologioal  events  and  chaDgea^  of  dimato." 
By  the  Bev.  0.  Fisher,  M.A.,  F.a.8. 

The  author  oommenoed  by  refinring  to  the  ofnnion  of  the  bte 
Mr.  Trimmer  respecting  the  origin  of  soils,  that  the^  are  compoBad 
of  the  debris  of  the  underlying  rocks,  together  with  tranaported 
materials.  He  then  showed  tiliat  the  advratitions  matter  taoally 
occurs  filUng  furrows  in  the  sribgacent  Tock,  and  appears  to  have 
been  carried  forward  in  a  plastic  state,  and  xiot  water-drifted.  Hm 
author  named  it  "  trail,**  and  explained  tiiat  the  variation  of  aoSh 
arises  from  its  incorporation  witn  the  disintegrated  matter.  Tbe 
furrows  were  considered  to  be  indications  of  the  last  denudation  of 
the  surface,  and  it  was  suggested  that  tiiey  may  have  been  fanned 
by  land-ice.  The  ice-sheethaving finally  disappeared,  the  fonnaBon 
of  the  warp  with  its  basal  pebbles  was  considered  to  be  doe  to 
meteoric  action.  The  warp  was  then  stated  to  be  older  than  Ae 
last  depression  of  the  land,  and  to  underlie  the  Scrobioularia-clay, 
while  the  gravels  beneath  the  submarine  forest  at  the  months  of 
many  valleys  were  also  supposed  to  be  trail. 

In  condLusion,  Mr.  Fisher  discussed  the  theories  of  M.  AdhAnar 
and  Mr.  CroU,  showing  that  the  events  as  traced  in  the  former  part 
of  tho  paper  agree  with  their  views,  and  that  their  determination  of 
tlie  date  of  the  commencement  of  the  alluvial  period  (the  period  of 
the  retirement  of  the  sea  from  our  lower  valleys)  coincides  remark- 
ably with  that  assigned  to  it  on  totally  different  grounds  by  Mr. 
Prestwich,  of  from  8,000  to  10,000  years. 

4.  "  On  Faults  in  the  Drift-gravel  at  Hitchin,  Herts."  By  J.  W. 
Salter,  Esq.,  F.G.S. 

Tho  autiior  described  some  faults  exhibited  in  a  cutting  of  the 
Grreat  Northern  Eailway,  passing  through  the  Chalk  and  Boulder- 
day  gravel ;  and  remarked  that,  whatever  system  of  movements 
affected  Tertiary  rocks,  disturbed  also  the  deeper-seated  strata,  and 
assigned  this  as  a  reason  why  the  older  rocks  are  more  faulted  and 
jointed  than  the  newer. 

5.  "On  some  Flint  Implements  lately  found  in  the  Valley  of  the 
Little  Ouse  River,  near  Thetford."    By  J.  W.  Flower,  Esq.,  F.G.& 

The  sands  and  flint-gravel  on  the  right  bank  of  the  Biver  Ouse  at 
Thetford  from  a  terrace  8  to  10  yards  above  the  river,  and  about 
40  yards  distant  from  it ;  at  a  spot  called  Bed  Hill  a  large  number 
of  flint  implements  have  lately  been  obtained  from  this  gravel,  at 
from  12  to  15  feet  below  the  surface,  and  within  a  foot  or  less  of  the 
chalk  on  which  the  gravel  rests ;  and  some  were  found  in  the  same 
gravel  filling  pot-holes  in  the  chalk. 

The  author  pointed  out  the  exact  correspondence  as  regards  geo- 
logical position  and  relations  between  the  Thetford  mvels  and  the 
flint-implement  bearing  beds  of  Amiens,  Abbeville,  Fisherton,  Ick- 
lingham,  Hozne,  &c.    He  further  noticed  the  close  resemUanoe 
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which  these  implements,  and  some  others  discovered  in  England, 
bear  to  those  of  the  valley  of  the  Somme ;  and  concluded  by  express- 
ing his  dissent  from  Mr.  Prestwich*s  conclusions,  and  stating  his 
own  views  on  their  mode  of  accumulation,  remarking  that,  in  his 
opinion,  these  implements  were  manufactured  prior  to  the  severance 
of  this  island  from  the  continent. 

6.  "On  some  evidences  of  the  Antiquity  of  Man  in  Ecuador." 
By  J.  S.  Wilson,  Esq.  Communicated  by  Sir  B.  I.  Murchison. 
Bart,  K.C.B.,  F.B.S.,  F.G.S. 

The  western  slope  of  the  Cordilleras  was  stated  by  the  author  to 
be  occupied  with  projected  volcanic  matter  distributed  in  terraces, 
the  most  recent  of  which  is  but  slightly  above  high-water  mark  ;  the 
seoond  rises  in  some  places  10  feet  above  the  former,  and  is  well 
seen  in  the  lower  part  of  the  Esmeraldos  river  and  in  the  valleys  of 
its  lower  tributaries  ;  above  this  rise  four  other  terraces  respectively 
8,  15,  12,  and  6  feet  above  one  another. 

The  second  terrace  contains  in  many  places  remains  of  articles  of 
human  art,  broken  pottery,  earthen  figures,  and  fragments  of  gold 
ornaments.  This  pottery  stratum  is  traceable  along  a  line  of  80 
miles  of  coast,  and,  by  partial  observations,  is  determined  to  occur 
under  corresponding  conditions  for  a  distance  of  200  miles  more. 

A  section  at  Chancama  was  also  described ;  it  is  24  miles  from 
the  coast,  180  feet  above  the  sea,  and  50  feet  above  the  Esmeraldos 
river,  and  exhibits  undisturbed  sea-distributed  gravel  and  sands, 
6  feet  6  inches  in  thickness,  containing  fragments  of  pottery. 

7.  "  On  the  relations  of  the  Tertiary  Formations  of  the  West 
Indies."     By  K.  J.  L.  Guppy,  Esq.,  F.G.S. 

In  this  paper  the  author  jfirst  briefly  noticed  the  present  state  of  our 
knowledge  of  the  diflferent  formations  occurring  in  the  Caribean  area, 
which  he  named  respectively  Eocene,  Lower  Miocene,  and  Upper 
Miocene,  these  names  having  reference  to  their  relative  position 
rather  than  to  their  positive  age.  It  was  stated  that  Eocene  strata  were 
as  yet  known  to  occur  only  in  Jamaica ;  and  the  author  then  described 
the  Lower  Miocene  deposits  of  Trinidad,  Anguilla,  and  Antigua,  and 
the  Upper  Miocene  of  San  Domingo,  Jamaica,  Trinidad,  and  Cumana, 
giving  sections  illustrating  the  nature  and  position  of  the  beds,  and 
lists  of  the  fossils  found  therein.  Mr.  Guppy  then  discussed  the  age 
of  the  Caribean  Miocene  deposits  of  the  different  islands,  giving  the 
evidence  on  which  the  above-mentioned  classification  is  founded,  and 
a  sketch  of  the  deposits  in  other  islands  not  included  in  it  In  con- 
clusion the  author  discussed  the  relation  of  the  West  Indian  Miocene 
deposits  to  the  Tertiary  strata  of  other  regions,  especially  with 
regard  to  the  migration  of  species  and  the  Atlantis  hypothesis ;  and 
he  inferred  that  the  Miocene  of  the  West  Indies  must  be  included  in 
the  same  great  period  of  time  as  that  of  Europe,  and  may  therefore 
be  considered  in  a  geological  sense,  as  synchronous ;  that  it  is  highly 
improbable  that  the  West  Indian  Miocene  forms  reached  the  localities 
where  they  occur  as  fossils  by  way  of  the  Isthmus  of  Panama,  or  by 
an  easterly  route  from  Europe  or  from  the  Indian  sea ;  and  that  it  is 
probable  that  during  the  early  and  middle  Tertia3a^^  ^ucXi  ^  ^^\:l- 
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nexian  ezistod  between  the  shores  of  the  Atlantio  as  admitted  of  fba 
migration  of  organized  beings  from  one  side  to  the  other,  althoogjk 
the  continents  may  not  have  been  absolutely  joined. 

8.  '<  On  the  cUsoovery  of  new  Gold-deposits  in  the  district  of 
Esmeraldas,  Ecuador."  By  lient-Golonel  Neale,  Her  Majes^t 
Oharg^  d'AfEaires  in  Ecuador.  Gommonioated  by  the  Foieign 
Office. 

The  author  stated  that  unworked  and  hitherto  unknown  gold 
deposits  had  been  discovered  in  the  district  of  Esmeraldas,  Ecuador; 
and  that  the  President  of  the  Bepublic,  who  had  receiTed  speoiinjenB 
of  the  gold  of  a  very  pure  quality,  purposed  sending  a  sdentific 
commission  to  report  on  the  probable  yield  of  the  gold-district 
Further,  he  recorded  a  recent  influx  of  immigrants  from  Oalifomia 
and  Nevada  to  the  gold  mines  of  Barbacoas  in  New  Grenada. 

9.  '^  On  bones  of  fossil  Chelonians  from  the  Ossiferous  Caves  and 
Fissures  of  Malta."    By  A.  Leith  Adams,  M.B.,  F.G.S. 

The  remains  of  more  than  one  species  of  Biver  Tortoise,  agreeing 
in  their  character  with  the  Elodians  and  Potamians,  were  stated  to 
occur  in  the  Maltese  caves  and  fissures  associated  with  exuvie  of  the 
fossil  elephant,  WppopotamuB  PeiUlamdi,  M^axut  MdUentU,  and  birds 
— ^the  last  chiefly  aquatic,  including  Cygnua  Faleanerif  a  Lizard,  and 
one  or  more  fiogs.  The  author  considered  that  the  nature  and 
arrangement  of  the  deposits  and  the  conditions  of  iheir  fossil  £MUia 
clearly  show  that  they  had  for  the  most  part  been  conveyed  into  the 
above  Bituations  by  the  agency  of  large  bodies  of  water,  which  at 
one  time  overflowed  the  greater  portion  of  the  eastern  half  of  tiie 
island. 

10.  "  On  the  discovery  of  remains  of  Halitherium  in  the  Miocene 
beds  of  Malta."     By  A.  Leith  Adams,  M.B.,  F.G.S, 

The  four  upper  beds  of  the  Miocene  formation  of  the  Maltese 
group,  more  especiaUy  the  Sand-bed  and  Nodule-Bands  of  the  cal- 
careous sandstone,  have  yielded  several  forms  of  Cetaceans,  teeth  of 
Zeuglodon,  one  or  more  species  of  Dugong  allied  to  recent  forms  and 
Balana ;  to  these  the  author  lias  added  a  tooth,  an  ear-bono,  and  some 
caudal  vertebra  of  the  Halitherium, 

11.  "On  the  afl&nities  of  Ghondrosteus,  Ag."  By  John  Young, 
M.D.,  F.G.S. 

The  object  of  this  communication  was  to  show,  from  the  cha- 
racters of  the  skeleton,  that  Chandrosteua  belongs  not  to  the  Chon- 
drostean  division  of  the  ganoids  as  stated  by  Agassiz,  but  to  the 
Holostean  division,  since  it  posseses  a  well  ossified  basi-occipital ; 
and  the  lateral  walls  of  the  cranium  are  composed  of  bones  answer- 
ing to  the  cartilage  bones  of  ordinary  Teleosteans. 

12.  "  On  new  Carboniferous  genera  of  Crossopterygian  Gkmoids." 
By  John  Young,  M.D.,  F.G.S. 

In  this  paper  the  following  new  genera  were  described : — Rhizo- 

dopsis,  Strepsodus,  DendroptychiuSy  and  Bhomboptychius  ;  all  of  whidi 

were  provisionally  named  some   years  ago  by  Professor  Huxley. 

Their  generic  distinctness  has  been  fully  established  by  specimens 

Tccentiy  discovered.    The  xoloAioTi  oi  BKotnlbo^t^cAttw  to  MegaUeUkif*, 
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and  the  position  of  Holopiychius  and  Ehizodua  in  this  sahdivision  of 
the  ganoids,  are  discussed  in  the  latter  part  of  the  communication. 

13.  "On  supposed  burrows  of  Worms  in  the  Laurentian  Bocks  of 
of  Canada."    By  Dr.  Dawson,  F.G.S. 

The  author  communicated  the  discovery  of  perforations,  resem- 
bling burrows  of  worms,  in  a  calcareous  quartzite,  or  impure  lime- 
stone, of  Laurentian  age.  from  Madoc,  in  Upper  Canada,  but  belongs 
ing  to  a  somewhat  higher  horizon  than  the  Eozoon-serpentines  of 
Grenville. 

The  following  specimens  were  exhibited  : — 

1.  Shells  illustrating  the  Bev.  0.  Fisher's  paper  on  the  "  Warp  ;" 
exhibited  by  the  author. 

2-  Flint  Implements  illustrating  Mr.  Flower's  paper;  exhibited 
by  the  author. 

3.  Worm-burrows  from  the  Laurentian  Bocks  of  Canada ;  exhi- 
bited by  Dr.  J.  W.  Dawson,  F.B.S.,  F.G.S. 

4.  Specimens  illustrating  the  structure  of  Eozodn;  exhibited  by 
Dr.  W.  B.  Carpenter,  F.B.S.,  F.G.S. 

5.  Specimens  illustrating  the  view  of  the  inorganic  origin  of  JSt>- 
zo^  ;  exhibited  by  Dr.  T.  H.  Bowney. 

6.  A  new  species  of  Banina  (B,  porifera,  H.  Woodw.)  from  the 
Tertiary  beds  of  Trinidad  and  other  fossils ;  exhibited  by  B.  J.  L. 
Guppy,  Esq.,  F.G.S. 

7.  Cornish  Minerals ;  exhibited  by  Dr.  Le  Neve  Foster,  F.G.S. ; 
and  two  specimens  of  Diallogite  from  Cornwall ;  exhibited  by  Mrs. 
Murphy  of  Penzance. 

8.  Specimen  of  Bock  Crystal  from  Japan ;  exhibited  by  BL  W. 
Bristow,  Esq.,  F.B.S.,  F.G.S. 

The  next  evening-meeting  of  the  society  will  be  held  on  November 
7,  1866. 

CoTTESwoLD  Naturalists'  Field-club. — The  second  field  meeting 
took  place  on  the  13tli  June  at  May-hill.  This  was  a  joint  meet  of 
the  Cotteswold  and  Malvern  Clubs.  Both  clubs  gathered  under  the 
leadership  of  their  respective  presidents,  Sir  -W.  V.  Guise  and  the 
Rev.  W.  S.  Symonds.  The  members  left  Gloucester  in  carriages, 
halting  by  the  way  to  view  the  Pinetum  at  Highnam  lodge ;  from 
which  elevated  spot  the  prospect  is  extremely  grand.  The  party 
next  proceeded  to  Huntley,  the  new  church  of  which  demanded  inspec- 
tion, and  is  sure  to  elicit  admiration  from  all  who  delight  in  good 
taste  in  church  decoration.  From  the  church,  a  short  walk  brought 
the  party  to  the  hospitable  residence  of  Major  Probyn,  where  an  ex- 
cellent luncheon  was  provided.  The  club  next  ascended  May-hill, 
on  the  summit  of  which  the  President  of  the  Malvern  Club,  the  Bev. 
W.  S.  S^^monds,  described  the  geology  of  this  interesting  district, 
which  lies  spread  around  the  observer  from  that  commanding  ele- 
vation. Commencing  with  the  primaeval  history  of  the  Malvems,  he 
showed  how  their  Syenitic  masses  have  been  thrust  through  the 
overlying  Silurian  strata — how  the  prolongation  of  their  axis  of  dis- 
turbance has  brought  the  Llandovery  rock  to  the  summit  of  May- 
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Mll»  and  tfuown  off  the9vaz]^)riii^<'SaBniii»"«i^  m 

the  flanks  like  the  ooats  of  an  onion— -how  the  proloDgitian  ci  fhia 
Hx^e  of  npthrust  panng  under  Pmrfcwoxth  and  tLe  Brialol  Coal-fiflid 
ia  tiBoeable  over  a  yaat  area;  gtwbag  riae  to  a  aeries  of  dialooationa 
and  upheayala  most  important  in  an  economical  point  of  Tiew,  as 
bearing  upon  the  piaotiaible  working  of  many  of  our  beds  of  eoil 
and  iron.  The  speaker  pomted  out  the  Oolitio  escarpD^eint  of  liift 
Cjptteawolda,  and  the  gedogioal  SdsJtmoB  ai  the  "valea  of  Woroeslar 
and  Olonoeeter.  He  desoribed  the  aotion  of  ioe  and  water,  whioh^  in 
the  ooorse  of  ages,  has  groimd  down  and  worn  away  the  Bmner- 
inonmbent  atrata,  leading  <mly  a  gravel*bed  here  and  ihere,  to  tell  of 
what  onoe  has  b^ ;  and  he  wound  up  by  an  eloquent  aooovmt  <tf  the 
appearance  of  man  upon  the  soene,  in  company  with  the  eadmot  gi- 
gantic mammalia — the  mammoth  and  the  hairy  rhinoceros-— now  no 
long^  living  on  the  &o6  of  ihe  earth,  but  miose  bones,  entombed 
with  the  works  and  remains  of  man,  have  been  of  late  years  fr^ 
quently  found  associated,  under  drcomstanoes  which  rendav  their 
contomporaneily  no  longer  doubtfoL 

.  The  address  was  loudly  dieered;  buia  fall  of  rain  caused  a  some- 
what hurried  return  to  Oloucester,  where,  at  the  Bell  Hotel,,  aboot 
thirty-five  members  sat  down  to  dinner. 

.  Aftodinner,  Dr.  Wright  made  a  communication ''On  the  Distribu- 
tion of  the  Oond-beds  of  the  English  Oolitio  rocks."  He  first  gave  an 
acoountof  the  coral-reefsof  the  Pacific^  th6irstnicture,mode  of  growdi, 
and  geographical  distribution ;  he  pointed  out  how  that  these  forma* 
tions  oocupy  in  our  present  seas  a  great  area  of  depression,  in  which  the 
land  has  been  sinking  for  long  periods  of  time ;  that  the  polypes  which 
form  these  reefs  build  at  no  groat  depth  from  the  surface  of  the  ocean  ; 
that  as  the  land  goes  down  these  tiny  architects  build  up,  and  that 
whore  coral  is  found  at  depths  of  from  1500  to  2000  feet,  it  is  not  that 
polypes  live  at  such  depths,  but  that  the  land  on  which  they  once 
built  has  sunk ;  that  these  animals  only  thrive  in  water  above  66®  Far., 
and  that  wherever  the  temperature  of  the  ocean  falls  below  that  point 
they  are  no  longer  found.  The  magnitude  of  some  of  these  struc- 
tures far  surpasses  that  of  any  other  animal  product,  for  the  barrier- 
reef  on  the  north-east  coast  of  Australia  is  about  1250  miles  in  length, 
and  in  the  low  Archipelago  many  thousands  of  miles  of  ocean  waste 
is  studded  over  with  these  zoophytic  structures.  If  there  was  any 
<me  character  more  remarkable  than  another,  in  a  zoological  point  of 
view,  by  which  the  present  epoch  was  distinguished  from  the  past, 
it  was  by  the  magnitude  and  extent  of  the  coral-reefs  and  islands 
which  were  developed  within  28®  of  latitude  north  and  south  of  the 
equator.  Dr.  Wright  then  proceeded  to  describe  the  character  of  the 
coral  beds  found  in  the  Lias,  of  which  he  enumerated  three  in  dif- 
ferent zones.  He  then  pointed  out  those  in  the  Inferior  Oolite,  of 
which  he  described  three ;  the  lowest  foimd  in  the  Pea-grit  of  Crick- 
ley-hill,  Cubberley,  at  Brown'shill,  near  Painswick,  and  other  loca* 
lities,  was  well  worthy  of  attention ;'  it  was  the  necureat  approach  to 
our  modem  reefs  that  they  possessed,  as  it  covered  a  considerable  area, 
and  was  firom  20  to  25  feet  thick.    The  OoUte^mi^l  was  the  second 
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ooial  bed,  but  was  of  inconsiderable  thickness.  The  third  was 
found  among  the  uppermost  Eagstones  capping  Cleeve,  Leckhampton, 
Painswick,  Stinchcombe,  and  Dursley  hills.  In  the  Great  Oolite  there 
was  a  coral-bed  about  the  horizon  of  the  Forest  Marble,  near  Fair- 
ford -;  the  Oxford  Clay  was  without  such  structures,  but  in  the  Coral 
Rag  and  Coralline  Oolite,  coral-beds  were  again  found.  Steeple 
Afihton,  in  Wiltshire,  had  been  long  famous  for  its  ooral-banks,  and 
in  the  Coralline  Oolite,  near  Scarborough,  there  was  a  very 
considerable  development  of  a  coral-bed,  some  of  the  best  road  ma- 
terial in  that  region  being  obtained  from  the  crystalline  limestone 
raised  out  of  the  old  coral-bank  of  the  Oolitic  sea.  The  Kimmeridge 
Clay,  like  the  Oxford  Clay,  was  devoid  of  coralline  structures,  but  in 
the  Portland  Oolite  anotiier  coral-bank  was  found  at  Tisbury,  in 
Wiltshire.  One  fact  worthy  of  note  is  this,  that  the  species  of  corab 
found  in  all  these  different  beds  are  quite  distinct  specifically  from 
each  other,  every  period  of  time  having  had  different  forms  of  archi- 
tects in  building  these  structures  in  the  ancient  seas,  and  all  of  them 
generically  distinct  from  those  which  exist  at  the  present  period. 
The  great  lapse  of  time  which  our  present  modem  reefs  and  islands 
represented  was  next  pointed  out,  for  it  could  easily  be  demonstrated 
that  as  the  coral -polypes  raise  their  structure  very  slowly,  a  long  period 
of  time  was  required  to  build  up  a  structure  like  the  barrier  reef  of 
Australia,  which  represented  a  wall  of  coral  rock  that  would  extend 
over  1250  statute  miles  in  length  by  from  10  to  90  miles  in  width. 
The  calculations  that  had  been  made  of  the  age  of  these  modem 
structures  showed  that  many  thousands  of  years  were  requisite  for 
the  work  which  had  been  performed  by  the  existing  races  of  the 
ooral  polype. 

Dr.  Wright's  address  was  followed  by  a  paper  on  the  Greology  of 
Canada,  by  a  member  of  the  Malvern  Club,  Captain  Scrocold,  whose 
discourse,  illustrated  by  a  well-draAvn  map,  treated  with  great  ability 
the  general  features  of  the  country,  with  their  "  Laurentian,"  "  Pots- 
dam," and  '*  Trenton  '*  beds,  in  many  respects  so  different  from  any- 
thing in  this  country,  yet  presenting  in  their  contained  organisms 
features  of  analogy  which  have  enabled  geologists  to  correlate  them 
with  our  own  more  familiar  geological  areas,  so  that  they  have  been 
found  mutually  to  illustrate  each  other. 

Witli  this  paper  the  proceedings  were  brought  to  a  close,  and  the 
party  broke  up,  after  a  day  of  great  enjoyment. 

Great  credit  is  due  to  the  Honorary  Secretary,  Dr.  Paine,  of  Stroud, 
for  the  excellence  and  punctuality  in  the  arrangements. — ^T.W. 


COE,E,ES:P035riDE35rGE. 

DISCOVERY   OF  WULFENITE,  ETC.,   IN   PEMBROKESHIRE. 
To  the  Editor  of  the  Geological  Magazine. 

Deab  Sib, — It   may  be  interesting  to  some  of  your  readers  to 
know  that  I  have  lately  discovered,  in  Pembrokeslure,  small^  \M. 
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well-formed,  tabular  crystals  of  Wulfenite  (Molybdate  of  Lead),  at 
the  Treflfgam  Rocks,  between  Haverfordwest  and  Fishguard.  They 
occur  in  small  cavities,  which  are  irregularly  dispersed  through  the 
rock  (a  felstone  according  to  the  geological  map  of  the  district),  are 
of  a  brown  or  honeyryellow  colour,  semi-transparent,  with  the  edges 
bevelled,  and  in  form  answer  to  fig.  5  in  Phillips'  "Mineralogy" 
(4th  edition).  I  also  obtained  a  substance  of  a  greenish-grey  colour, 
disseminated  in  small  veins  and  patches,  which  is  probably  the  same 
mineral  in  a  massive  form.  Minute  but  exceedingly  perfect  crystals 
of  tin  likewise  occur,  similarly  to  those  of  the  Wulfenite ;  but,  as 
far  as  I  have  been  able  to  observe,  in  a  separate  portion  of  the  rock. 
I  may  as  well  mention  that  I  have  recently  found  some  fine  black 
crystals  of  Blende  (sulphide  of  zinc)  at  the  timnel  near  the  Patchway 
Station  on  the  Bristol  and  South  Wales  Union  Railway.  I  am  not 
aware  that  this  mineral  has  been  met  with  before  in  Gloucestershire, 
or  the  neighbouring  counties. — ^I  remain,  dear  Sir,  yours  very  truly, 

Spencer  Geobge  Perceval. 

Seyejin  Housi,  Henbubt,  Bbistol,  June  IIM,  1866, 


THE  BEV.  T.  G.  BONNET  ON  "TRACES  OF  GLACIERS  IN  THE 

ENGLISH  LAKES." 

To  the  Editor  of  the  Geological  Magazine. 

Dear  Sib, — In  rcfcToncc  to  the  paper  by  the  Eev.  T.  G.  Bonney 
oil  "Traces  of  Glaciers  iii  the  English  Lakes"  in  the  July 
number  of  the  Geological  Magazine,  the  author  will  find  that 
the  subject  has  already  been  discussed  to  some  extent  by  Mr.  K. 
Chambers,  and  more  recently  by  myself  in  a  paper,  with  illustrations, 
"  On  the  Glacial  Vestiges  of  the  Lake  District,"  published  in  Vol. 
xi.  of  the  "Edinburgh  New  Philosopliical  Journal,"  (1860),  and 
that  the  remarkable  ice-worn  rock  on  the  north  side  of  St.  Mar}'^'s 
Churchyard,  Ambleside,  is  figured  both  in  that  paper  and  subse- 
quently in  Ly ell's  "  Antiquity  of  Man,"  p.  269.  The  Glacial  phe- 
nomena of  Was  tdale  (or  Wast- water),  not  the  **  Wastdale"  of  Pro- 
fessor Phillips'  Memoir,  are  also  described  in  one  of  the  last 
numbers  of  your  Magazine's  predecsssor — **  The  Geologist ; "  and  the 
whole  subject,  with  its  relations  to  the  glacial  phenomena  of  Nortli 
Wales,  as  worked  out  by  Professor  Ramsay,  is  touched  upon  in  a 
recent  number  of  the  **  Memoirs  of  the  Literary  and  Philosophicid 
Society  of  Manchester"  (1864).  The  exact  reference  to  wliich,  absence 
from  home  prevents  me  from  giving.  I  hope  Mr.  Boimey  will  not 
suppose  that,  in  sending  this  information,  I  wish  to  underrate}  what- 
ever is  new  and  interesting  in  his  paper,  which  is  far  from  my 
intention. 

I  remain,  very  truly,  yours, 

Edward  Hull. 
DovQLAa,  Ihle  of  Man,  9tk  Jultj^  1866. 
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ATMOSPHERIC  FORCES. 
To  the  Editor  of  the  Gsologigal  Magazine. 

Snt, — I  am  grateful  to  Professor  Jukes  for  his  handsome  acknow- 
ledgment of  the  influence  exercised  on  his  "  views  of  the  amount  of 
atmospheric  forces,"  by  my  argument  of  thirty  years  back,  drawn 
from  the  volcanic  region  of  Central  France.  I  may  mention  that 
another  distinguished  geologist,  Mr.  A.  Geikie,  has  also,  in  his  paper 
on  Auvergne,  printed  in  **  Notes  of  Travel  by  Veication  Tourists," 
1861,'  borne  similar  testimony  to  the  "  enlarged  views"  he  obtained 
there  of  the  "  enormous  potency  of  rain  and  rivers  in  effecting  the 
degradation  of  the  land." 

With  regard  to  any  difference  still  existing  between  Professor 
Jukes  and  myself  as  to  the  amount  of  influence  exercised  by  "  inter- 
nal" or  subterranean  force  upon  the  external  configuration  of  the 
earth,  I  think  with  him  that  it  can  amount  to  little  more  than  a 
question  as  to  the  meaning  of  the  words  he  employs,  since  I  now 
understand  him  to  explain  that  by  the  phrase  *'  form  of  the  ground" 
he  only  means  the  latest  touches  given  to  the  surface,  such  for 
example  as  are  seen  in  "  the  abrasion  of  a  volcanic  cone  by  winds  or 
rain  in  the  course  of  a  few  years"  (p.  332),  not  the  grander  super- 
ficial inequalities  of  mountain  and  valley,  dry  land  and  subaqueous 
hollow,  which  alone  I  intended  to  refer  in  a  large  degree  to  the 
agency  of  subterranean  forces. 

Some  little  misimderstanding  may  yet  remain  under  cover  of  the 
Professor's  use  of  the  word  "direct,"  as  when  he  says  (p.  332) 
"  The  direct  effect  of  earthquakes  in  cracking,  or  bending  the  surface 
are  surely  very  insignificant,  etc."  Now,  if  by  "earthquake"  is 
meant  (as  of  coui*se  must  be  meant)  those  oscillations  of  level  which 
have  in'  some  localities  carried  up  beds  of  recent  sea-shells  to  heights 
of  hundreds  of  feet,  and  Tertiary  marine  strata  to  that  of  thousands, 
above  the  sea  level,  while  portions  of  the  same  beds,  once  continuous 
with  these,  and  even  now  at  no  great  horizontal  distance,  have  re- 
mained unmoved,  or  have  been  proportionately  depressed,  I  cannot 
understand  how  such  effects  can  be  styled  "  insignificant,"  or  be 
considered  of  little  moment  in  an  inquiry  as  to  the  causes  of  the 
*•  form  of  the  groimd." 

The  paramount  influence  exercised  by  subterranean  energy  in 
determining  the  configuration  of  the  earth's  surface,  might  indeed  be 
inferred  a  priori  from  the  considerations,  (1)  That  no  upheaval  or 
depression  of  surface-rocks  could  take  place  without  leaving  propor- 
tionate inequalities  of  superficial  level ;  and  (2)  That  the  inequalities 
so  produced  must  have  always  largely  determined  both  the  direction 
and  the  force  of  the  external  denuding  agencies.  That  such  changes 
of  level  have  been  taking  place  throughout  all  time  down  to  the 
present  day,  and  upon  the  largest  scale,  though  probably  never  on 
the  large  scale  "per  saZ^wm,"  but  rather  by  slow  continuous  move- 
ments, or  frequently  repeated  jerks,  such  as  are  ch3ax^\R^x\^<i  ^'v 
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recent  eaithquakes,  Hr.  Jnkes  will  not  of  ooarse  deny.  All  geolo- 
giBts,  indeed,  reoognise  as  a  natural  law  the  tendency  of  all  the  ex- 
ternal denuding  forces  to  rednce  the  sorfeuse  of  the  earth  to  one 
uniform  level,  so  that  but  fat  the  opjsosiBg  agenqy  of  the  subterra- 
nean forces  no  dry  land  could  long  exist  It  seems,  therefore,  like  a 
paradox  to  deny  to  the  latter  power  any  "  direct"  or  oonsidexahb 
share  in  the  external  oonfigaxation  of  the  earth* 

But  there  is  something  more  than  this  to  be  said.  Mr.  Jukea^  aa 
I  before  remarked,  makes  the  large  admission  that  all  Yoloanio  hills 
and  mountains  are  superficial  protuberances  ''  directly"  prodnoed  fay 
internal  force.  Now,  on  examination  of  any  map  of  tlie  globa 
showing  the  position  of  the  known  vdcanoa  andvokanio  formations^ 
it  will  be  seen  that  they  are  lor  the  most  part  arranged  in  linear 
bands  bearing  a  remarkable  parallelism  to  uie  nearest  non-Tolcanio 
mountain  ranges.  Must  there  not  be  some  common  cause  for  this 
remarkable  correnKmdenoe  of  direction?  Ma^  we  not  presume  flial 
while  the  yolcanic  mountain  ranges  have  risen  by  means  of  the 
eruption  through  linear  fractures  of  the  earth's  cmst  of  subterranean 
matter  in  a  liquified  or  gaseous  condition,  the  non-volcanic  moua* 
tains  have  been  contemporaneously  rising  through  parallel  finactiicea» 
in  consequence  of  the  upward  pressnre  of  subterranean  matter,  whioh» 
not  being  able  to  find  an  issue  in  a  liquified  or  gaseous  form,  has 
forced  itself,  in  a  more  or  less  solid  or  pastv  state,  into  and  through 
the  overlying  rocks,  canying  them  up  with  it,  or  shouldering  them 
off  on  either  side, — and  thus  bringing  up  to  or  near  the  surface 
those  bulky  cr}'stalline  masses  and  comigatod  metamorphic  strata 
of  which  the  axial  portions  of  such  mountain  ranges  are  so  often 
Been  to  consist  ?  It  seems  certain,  for  example,  tlmt  the  Alps  and 
Pyrenees  were  rising  by  degrees  from  below  the  sea  while  the  inter- 
mediate granitic  plateau  of  Central  France  remained  stationary  in 
level,  but  gave  birth  to  a  series  of  volcanic  eruptions  which  deluged 
its  surfiEice,  and  that  of  the  lacustrine  strata,  that  filled  its  hollows 
with  lava-beds.  A  similar  series  of  eruptions  were  about  the  same 
time  taking  place  along  a  band  of  country  north  of  the  Alps  and 
nearly  parallel  to  their  main  direction,  reaching  from  the  Bhine 
through  Central  Grcrmany  to  Hungary.  If  we  are  over  to  acquire 
any  definite  notion  of  the  changes  that  have  taken  place  in  the  crust 
of  the  globe,  and  the  causes  of  its  varying  external  configuration  and 
internal  structure,  we  must  not  lose  sight  of  considerations  such  as 
these,  or  undervalue  the  internal  forces  which  have  unquestionably 
contributed  quite  as  much,  if  not  more,  than  external  denuding  agen- 
cies to  produce  the  results  in  question. 

It  was  simply  to  remind  Professor  Jukes  and  geologists  in  general 
of  this,  and  not  to  go  more  deeply  into  a  subject  of  such  importance, 
that  I  ventured  to  challenge  his  apparent  negation  of  the  '^  internal 
forces"  of  the  globe  as  one  of  the  ^*  direct"  causes  of  its  superficial 
configuration. 

G.  POULKTT  SCBOPX. 
Castle  Combb,  Chiffenham,  July  lO^A,  1866. 
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THE  SEA  AGAINST  THE  PLOUGH— REPLY  TO  Mr.  G.  POULETT 

SCROPE. 

To  the  Editor  of  the  Geolooioal  Maoazixb. 

Sir, — ^I  can  scarcely  suppose  that  the  banks  and  lynchets^  with 
which  Mr.  G.  Ponlett  Scrope  is  most  familiar  are  of  the  same  nature 
B8  those  which  I  believe  to  be  old  aea-coast  lines,  and  which  every 
Lyellian  geologist  should  expect  to  find  in  situations  favourable  to 
their  formation  and  preservation.  The  terraces  in  the  Cretaceous  and 
Oolitic  districts  of  the  south  of  England,  to  which  I  have  all  along 
alluded,  are  generally  speaking  from  15  to  40  feet  in  height,  and 
from  15  to  60  feet  in  breadth ;  but  many  of  them  are  much  smaller, 
and  not  a  few  very  much  larger,  embracing  even  the  whole  of  an 
escarpment.  The  smaller,  however,  are  often  so  associated  with  the 
larger  as  to  leave  little  doubt  of  a  common  origin.'  They  may  be 
seen  in  great  variety  between  Mere  and  Hindon,  between  Blanc^ord 
and  Sturminster,  in  the  neighbourhood  of  Bridport,  etc.  They  pre- 
sent the  same  aspect  as  many  lower  level  terraces  in  Somersetshire, 
commencing  on  the  Coast,  and  running  inland  beyond  Glastonbury, 
and  in  Dorsetshire  near  Bridport  harbour,  etc.  They  are  likewise 
similar  to  many  systems  of  terraces  in  the  neighbourhood  of  the 
Moray  Frith,  and  the  Great  Glen,  in  Scotland.  That  the^  inland 
terraces  of  Dorset  and  Wilts  are  not  covered  with  "  shingle  or  rolled 
pebbles  "  is  no  presumption  against  their  marine  origin,  for  it  is  now 
^vell  known  that  on  shores  fringing  steep  slopes,  where  there  is 
little  facility  for  the  drifting  of  materials,  the  sea  often  fails 
to  round  fragments  of  rock,  and  that  chalk  flints  imder  ordinary 
conditions  require  to  be  subjected  to  a  second  or  even  third  stage  or 
period  of  attrition  before  they  can  become  rounded.  [Lyell's 
Elements,  p.  370]. 

It  is  true  that  a  section  of  several  lynchets  near  Warminster, 
kindly  furnished  by  Mr.  Codrington,  F.G.S.,  exhibits  an  apparent 
addition  of  made  ground  to  their  general  profile,  in  a  way  however 
that  the  plough  will  not  explain ;  but  it  is  only  reasonable  to  sup- 
pose, as  I  have  before  remarked,  that  man  may  have  tampered  with 
and  rendered  less  sloping  the  platforms  of  these  and  other  terraces, 
or  even  imitated  nature  in  making  entire  terraces.  Still  there  are 
peculiarities  connected  with  the  fundamental  form,  structure,  and 
arrangement  of  those  I  have  observed  which  the  sea  only  will  account 
for,  such  as  the  extent  to  which  their  profile  corresponds  with  the 
indentation  in  the  rock  beneath ;  their  frequent  waved  or  inclined 

1  See  Mr.  Scrope's  Article  "  The  Terraces  of  the  Chalk  Downa,"  in  the  July 
Number  of  the  Geological  Magazine,  p.  293. 

*  The  extent  to  which  these  terraces  have  preserved  their  sharpness  of  outline,  sup- 
posing them  to  have  been  formed  during  a  pre-glacial  submergence,  furnishes  no  real 
objection  to  the  theory  of  their  marine  origin,  as  grass-covered  lands  away  from  the 
courses  of  temporary  or  permanent  streams  are  capable  of  preserving  their  surfiEU!e« 
configuration  for  an  indctinite  period.  Mr.  G.  Poulett  Scrope  himself,  in  the  article 
I  am  now  answering,  attributes  to  grass  a  power  of  checking  the  descent  of  silt,  greater 
than  would  be  required  for  ordinary  surface-protection. 
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deviations  from  longitadinal  horizontality/  where  it  may  have  been 
caiued  by  looallj-imeqaal  elevation  or  depression^  and  where  it  could 
have  served  no  eiX>nomioal  purpose ;  the  varying  breadth  of  many  of 
the  terraoes,  and  the  oocasional  merging  of  a  lower  into  a  higher 
cliff,  as  mi^t  be  expected,  supposing  tiiem  to  be  successively  worn- 
back  coast-lines ;  tiie  way  in  which  Ihey  narrow  off  or  vaiuah,  and 
re-appear;  the  positions  they  occupy,  which  are  often  Ihe  least 
eligible  for  cultivation,  if  not  beyond  its  reach ;  the  historical  or 
arch!Bol(^cal  evidences  of  their  extreme  antiquity  which,  I  believe^ 
can  be  adduced ;  and,  above  all,  their  great  number  and  extent. 

So  far  as  my  observations  have  extended,  the  plough  would  qroear 
to  obliterate  nUher  than  form  regular  systems  of  terraces  such  as 
those  above  described.  Mr.  G.  Foulett  Scrope  beUeves  that  tiie 
agricultural  theory  of  their  origin  is  the  one  generally  received. 
But  it  is  well  known  in  the  south  of  England  that  antiquarians  have 
claimed  these  terraces,  and  that  those  of  them  which  encircle  hiUB 
have  been  regarded  as  the  remains  of  Phoenician  hill-cities.  If  they 
originated,  as  Mr.  Scrope  supposes,  in  the  cultivation  of  longitadinal 
strips  of  land  by  separate  owners  or  tenants,  the  upper  cultivato 
''  careM  not  to  allow  the  soil  of  his  strip  to  descend  to  fertilise  his 
neighbour's  below,"  the  arrangement  must  have  been  worthy  of  a  veiy 
short-sighted  race  of  farmers ;  for  most  of  tiie  terraces  are  so  mamm 
that  Hie  part  really  available  for  cultivation  could  not  have  been 
more  than  two  or  three  yards  in  breadth,  or  so  wtcZe  and  'high  that 
the  amount  of  labour  necessary  to  farm  them  must  have  been  too 
great  for  a  profitable  return ;  and  one  can  scarcely  help  supposing 
that  the  cultivators  might  have  invented  a  more  economical  and  less 
troublesome  boundary  than  the  accumulation  of  a  bank  of  soil,  im- 
poverishing the  inner  part  of  a  "  strip,"  and  requiring  the  constant 
watch  of  its  jealous  owner.  There  are  other  points  in  the  agri- 
cultural theory  which  not  only  suppose  a  cause  disproportionate  to 
the  effect,  but  involve  a  series  of  improbabilities  one  would  not 
expect  to  find  in  an  explanation  set  forth  as  the  opposite  of  a  ''  pre- 
posterous idea." 

I  regret  that  I  have  to  write  from  memory,  and  that  I  may  not 
have  an  opportunity  of  corroborating  the  above  statements  by  re- 
visiting the  localities  for  several  months  to  come.  Meanwhile 
several  competent  gentlemen  are  kindly  making  observations,  the 
results  of  which  will  soon  be  published. 

In  conclusion  I  would  venture  to  call  the  attention  of  geologists 
to  the  necessity  for  subjecting  the  theory  of  the  non-submergence  of 
the  South  of  England  during  any  part  of  the  glacial  period,  to  the 
test  of  facts,  by  following  up  the  observations  lately  made  by  Mr. 
Maw,  in  Devonshire. 

D.  Mackintosh. 

^  I  should  not  go  so  far  as  to  assert  that  eacli  of  tlie  smaller  terraces  (which  aie 
frequently  not  parallel)  indicated  a  pause  in  the  rise  or  fall  of  the  land,  as  we  know 
that  the  sea  often  leaTcs  terraces,  regular  and  irregular,  between  the  extreme  highest 
and  lowest  tide-lerels. 


Miscellaneous.  383 


^ZCISOEIili^HsTEOTJS. 


Eruption  Produokd  by  an  Artesian  Well. — ^At  an  artesian  well, 
fifty  metres  deep,  in  progress  of  being  bored,  near  the  Church  of  St. 
Agnes,  at  Venice,  on  the  11th  of  April  last,  when  the  workmen  had 
left  oflf  work,  a  subterranean  rumbling  was  heard,  and  a  jet  of  water 
the  diameter  of  the  opening,  and  to  the  height  of  a  house,  was 
thrown  from  the  mouth  of  the  well.  After  some  time  the  noise  in- 
creased, and  solid  smoking  masses  were  thrown  up  with  the  water, 
falling  upon  the  houses  near.  It  is  even  stated  that  the  violence  of 
the  eruption  was  so  great  that  a  considerable  crack  was  made  in  the 
wall  of  the  church,  and  the  inhabitants  of  many  of  the  neighbouring 
houses  were  compelled  to  leave  them.  As  soon  as  possible  a  large 
number  of  workmen  were  brought  to  the  spot,  and  openings  were 
made  to  allow  the  water  to  escape,  which  prevented  further  mis- 
chief. The  eruption  appears  to  have  continued  till  half-past  eleven 
at  night. — Joum.  Soc.  of  Arts, 

Growth  op  Peat. — ^An  old  proverb  still  lingering  in  Weardale' 
is : — "  A  wise  man  may  cut  peats  thrice  in  his  life,  where  a  fool  will 
only  cut  once."  My  informant  who  had  heard  it  half  a  century  ago 
fix>m  his  then  aged  grandfather,  living  in  Weardale,  explains  it  to , 
mean  that  by  providing  for  the  lodgment  of  water  in  the  hole  whence 
peat  has  been  extracted,  it  will  re-form  in  the  course  of  about  twenty 
years,  so  as  to  be  again  available  for  use. — S.  R.  P. 

Another  New  Wealden  Reptile. — The  Rev.  W.  Fox,  of  the 
Isle  of  Wight,  who  last  summer  discovered  his  Polacanthus  Foxit, 
has  just  brought  to  light  another  new  Wealden  Saurian.  The  dis- 
covered parts  of  this  animal  are  limited  to  the  bones  of  the  sacrum, 
consisting  of  five  cemented  vertebrae  with  the  sacral  ribs  and  por- 
tions of  the  other  iliac  bones.  The  remains,  therefore,  are  quite 
sufficient  to  show  that  the  reptile  to  which  they  belonged  was  of 
the  Dinosaurian  order.  It  was  small  compared  with  the  other 
monsters  of  the  world  of  efts,  the  sacrum  being  only  six  inches 
in  length ;  yet,  apart  from  its  size,  it  had  as  much  of  novelty 
about  it  as  any  of  the  previously  discovered  dragons.  The  bones 
are  more  hollow,  light,  and  compact  in  structure  than  the  bones 
of  birds,  and  quite  as  much  so  as  those  of  the  pterodactyls,  with 
foramina  for  the  admission  of  air  into  them,  like  the  bones  of 
the  last-named  reptiles.  Such  a  formation  was  evidently  given  for 
the  purpose  of  leaping  from  tree  to  tree,  or  for  bounding  from  the 
grasp  of  other  reptiles  with  an  elasticity  of  spring  equalling  that  of 
the  grasshopper.  With  the  appro\^al  of  Professor  Owen,  who  has 
examined  the  bones,  this  new  reptile  has  been  dedicated  to  him  by 
its  discoverer,  who  has  given  it  the  descriptive  name  of  Calamo- 
spondylns  Oweni  from  the  fact  of  its  backbone  being  hollow,  smooth, 
and  compact  like  a  reed. — Athenaum. 
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Lktsl  ot  thi  Dbad  SsiL— ''  On  the  121ih  of  Maibh,  18S6,  the 
pariy  reached  the  Dead  Sea»  when  hs  lerel  was  foimd  to  be  1^92 
feet  below  the  level  of  the  MedilMnaean ;  bat  it  was  aaoertained 
that  at  some  time  of  the  jear^  probably  after  the  winter  freahetSrthe 
water  rises  2}  feet  higher,  which  wonld  miJce  the  least  depiessian 
1289-5.**— Sib  H.  Jaiubs,  Free.  Bag.  8oe^  May,  1866. 


Q-soLOdiOAL  Hap  or  BotmnBH  Nokwat. 
fiy  Txioooa  EiKiJi.F  sad  Tuar  Daku.    Chrirtumiiy  196A. 

Thb  G^logioal  Survey  of  Norway  was  institsted  in  1868  by  ocder 
of  ihe  Boyal  Govenmient,  and  this  map»  ooinprising  the  whole  of  liiiB 
country  to  the  acmtii  of  the  Dorrafield  and  Langfield  MoontainSy  is 
the  result  of  the  work  done  from  that  time  to  1865,  by  the  anthMs 
and  fifteen  assistants,  who  were  engaged  dnzins  the  summer  months. 

The  map  is  a  veiy  neat  production,  the  ocaours  being  dear  and 
distinct;  it  is  rather  to  be  regretted  that  none  of  the  physical  featares» 
with  the  exception  of  rivers  and  lakes,  are  delineated  on  it»  but  this 
omission  is  in  some  measure  siqiplied  by  a  number  of  harinmtal  seo* 
tions  (uncdouxed). 

The  greater  part  of  the  oounticy  is  composed  of  granJtio  and  the 
older  Palssozoic  rocks,  which  in  the  mountainous  regions  are  maoh 
distorbed,  tho  granites  being  of  an  eruptivo  character,  dislocating 
and  upheaving  ^e  sedimentary  rocks. 

The  following  is  a  table  of  ^e  strata  exposed  in  Norway,  as  deter- 
mined by  the  Survey,  and  coloured  on  their  map  : — 

P0«  TBEtUKT  {    tf:^^^^-'''^^  ^'^^'^ 

Devonian  (?)  i  Conglomerate,  Sandstone,  Red  Argillaceoiu  ScbiBte.  (Ko 

^  '  (.      fosnli  at  pfeeent  found. ) 

C  limefltone  wi^Orthoceras  eoehUatymf  Sdurte  with  Qnp- 
Uppjbr  Silurian       •<      tolitei. 

(.  Limestone  with  CoralB,  Schists,  with  Pentamterus, 

^  Sandy  Limestones  and  Schists. 
T  /v<«^<B  CrrvrnTA  va      3    Schists,  Limestono  with  Chmtmopa, 
liOWER  BILUMANS      <   g^^j^j^   ^^    QraptoUtei.    Limestone   with    OHkmwm 

^       voffinalum. 

Micaceous,  and  Aloose,  and  Chknitio  Schists,  with  sonM 
Silurian  fossils.    Dolomitic  beds. 

C  Qnartiites  and  Schists  of  the  high  mountains. 
Upper  Taconic  (P)    <    Argillaceous  Schists  with  IHetfontma, 

C  Limestone  with  Okmus.    Dolomitio  beds. 

Lower  Taconic.        \  "  Spragmitic "  strata-conglomerates,  Schisk.   Dolomitie 

Azoic       (?)  i  "  Fundamental  rock,*'  Schists  and  Gneiss  with  bands  <i 

^  ^  X      Limestone.    (No  traces  of  organic  remains.) 

"  Eruptive  Bocks  "  (  Granite,  Syenite,  Porphyry,  Serpentine,  etc.,  of  differene 

t      ages. 
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I. — On  the  Geological  Epochs  at  which  Gold  has  made  its 
Appeabanos  in  the  Cbust  of  the  Eabth. 

By  David  Forbbs,  P.R.S.,  F.G.8.,  etc 

rthe  Geological  Magazine,  1865,  Vol.  11.,  p.  808,  reference  is 
made  to  the  recent  discoveries  of  Whitney  as  to  the  occurrence  of 
Gt)ld  in  the  rocks  of  California  even  of  an  age  as  recent  as  Creta- 
ceous. These  discoveries  fully  confirm  my  previous  results  in  South 
America,*  yet  the  examination  of  a  series  of  specimens  recently  sent 
me  from  California  makes  me  communicate  these  few  observations 
upon  the  relations  of  the  gold-bearing  rocks  in  question  and  some 
remarks  on  the  views  which  I  have  expressed'  with  reference  to  the 
geological  periods  at  which  gold  has  made  its  appearance  in  the 
crust  of  our  globe. 

When  Mr.  Whitney  speaks  of  auriferous  Triassic  and  Jurassic 
strata,  the  impression  left  upon  the  mind  of  the  reader  seems  to  me 
to  be,  that  the  strata  pertaining  to  these  formations  contain  sedi- 
mentary beds  having  gold  disseminated  in  them. 

Not  having  been  able  to  obtain  as  yet  the  original  reports  of 
Mr.  Whitney,  I  cannot  judge  conclusively  whether  this  is  lus  exact 
meaning  or  not ;  but  the  examination  of  the  rocks  and  other  speci- 
mens sent  me  from  California  makes  me  believe  that  such  impression 
is  decidedly  not  the  reality  of  the  case,  but  that  the  mineral  deposits 
of  California  are  precisely  identical  with  those  which  I  have  met 
with  in  Chile,  Peru,  and  Bolivia,  and  in  part  described. 

In  South  America  I  do  not  state  that  the  Upper  Oolitic  strata,  etc., 
are  auriferous ;  but  I  report  that  the  presence  of  gold  in  such  strata 
is  due  to  the  eruption  of  Dioritic  rocks  of  still  younger  age,  which 
carry  up  the  gold  into  the  neighbouring  rock  in  the  form  of  veins,  or 
metallic  impregnation,  extending  a  greater  or  less  distance  into  the 
sedimentary  strata,  wliich  are  more  or  less  altered  by  contact 
with  the  eruptive  rock.    Where  we  have  no  Diorite  in  the  neigh- 

*  Geol.  Soc,  Nov.,  1860.    Quart.  Journ.  Geol.  Soc.,  vol.  xvii. 
^  Vide  abstract,  Geological  Magazine,  Jaii\XArj,\^lM^'^,*l%. 
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bourhood,  or  have  no  reason  to  suppose  the  existence  of  Dioritic 
rocks  which  may  not  come  quite  to  the  surface,  there  we  find 
no  gold. 

The  specimens  from  California  which  I  have  alluded  to,  fully 
confirm  these  views — and  specimens  of  Diorite  are  mineralogically 
and  chemically  the  same  as  those  of  similar  age  from  Chile,  Peru, 
and  Bolivia — ^whilst  the  microscopical  examination  of  their  sections 
gives  strikingly  identical  results. 

With  regard  to  the  time  of  introduction  of  gold,  or  rather  auri- 
ferous eruptive  rocks,  into  the  crust  of  the  earth,  a  continued  study 
of  the  subject,  and  the  collection  of  more  data  from  other  parts  of  the 
world,  not  only  confirms  me  in  the  views  expressed  in  a  communica- 
tion to  the  British  Association,  in  1865  (a  short  abstract  of  which 
is  given  in  the  Geologioal  Magazine,  for  January,  1866,  p.  23) 
but  makes  mo  further  believe  the  views  therein  expounded  to  be  of 
universal  application,  and — 

§  bearing  in  mind  that  any  bed  of  sedimentary  origin  may 
contain  fragmentary  debris  of  any  auriferous  eruptive  rock  or 
vein  substance  which  was  of  previous  geological  age — 

I  am  of  the  opinion  that  gold  is  not  in  itself  characteristic  of  any 
sedimentary  stratum  or  formation,  and  when  found  in  such  beds, 
introduced  otherwise  than  stated  in  the  proviso  §,  that  its  presence 
there  is  due  to  siibsequent  intrusive  causes. 

My  researches  have  led  mo  to  conclude  that,  universally,  gold  has 
been  introduced  into  the  crust  of  the  earth  at  two*  very  distinct 
geological  epochs,  and  that  in  both  these  cases  it  has  been  carried  up 
in  direct  consequence  of,  and  in  conjunction  with,  the  outbursts  of 
distinct  and  characteristic  plutonic  rocks. 

These  two  epochs  of  aiu'iferous  impregnation  I  designate  re- 
spectively as — 1.  The  older  or  auriferous  granite  outburst.  2.  Tlie 
younger  or  auriferous  diorite  outburst. 

(1).  The  older,  or  auriferous,  granite  intrusion  appears  to  havo 
occurred  at  some  time  between  the  Silurian  and  Carboniferous  period ; 
certainly  not  older  than  the  Upper  Silurian,  or  younger  than  the 
Carl>oniferou8  strata ;  i)robably  not  yoimger  than  the  deposition  of 
the  first  members  of  the  latter  fonnation. 

Gold  fonnations,  belonging  to  this  period,  present  themselves  in 
Australia,**  Bohemia,  Bolivia,**  Brazil,  iJuenos  Ayres,  (.^hile,**  Coni- 
wall,  Ecuador,  Hungary,  Mexico,*  New  Granada,  Norway,  Peni,* 
Sweden,  Ural,*  Wicklow. 

To  this  period  and  cjuise  I  also  attribute  most  of  such  deposits  of 
gold  as  are  found  intruded  as  quartz  nodules  and  veins  in  many 
places,  as  if  interstmtified  in  the  Cambrian  and  Silurian  (and  i)ro- 
bably  also  Laurentian  and  Devonian)   systems,  which  I  believe  to 

^  Although  suhsequcnt  researches  may  render  it  necessary  to  modify  these  concla- 
Rioii.«,  at  present  I  am  not  inclined  to  admit  that  gold  has  appeared  at  other  than 
these  two  epochs. 

♦  Those  so  marked,  as  well,  I  believe,  as  California  and  many  others,  liare 
gold  deposits  of  both  ages. 
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have    arisen    and    been    rendered   auriferous    solely    from    their 
proximity  to  invisible  or  now  superficial  granites.^ 

(2)»  The  newer,  or  Dioritic.  outbiuut  I  have  called  Post-oolitic  as 
the  veins  containing  gold,  and  which  proceed  from  its  centres,  cut 
through  strata  containing  fossils  of  decided  Post-oolitic  forms,  and 
possibly  may  be  as  late  as  early  Cretaceous.  These  strata  are  fre- 
quently much  altered  and  metamorjihoaeil  by  the  contact  of  the 
igneous  Diorite,  and,  at  such  points,  often  liecome  aurifen>us,  or  are 
cut  by  auriferous  veins  proceeding  from  the  Diorite  head  mass. 
Although  the  results  of  an  extended  examination  of  these  deposits  in 
Chile,  Bolivia,  and  Peru,  occupying  me  from  1857  to  1868,  are 
extremely  interesting,  I  have  only  had  time  to  publish  ct^mparativcly 
few  of  the  observations  made.  Since  my  return  to  Eurt>pe,  however, 
I  have  been  able  to  collect  sufficient  data  to  show  mo  that  this  oc- 
earrence  of  gold  is  not  at  all  confined  to  South  America,  as  I  had 
at  first  imagined,  but  appears  also  to  l»e  common  to  all  the  other 
quarters  of  the  world.  I  have  seen  auriferous  Diorites  from  Italy, 
and  some  auriferous  rocks  of  this  class  are  known  to  occur  in  the 
Ural ;  and,  as  before-mentioned,  I  have  spocimens  from  California, 
and  I  some  time  back  received  very  similar  specimens,  through 
Lieutenant  Aytoun,  from  the  gold  districts  of  India;  and,  lastly, 
within  a  few  days,  I  have  had  the  opportunity  of  examining  a 
iine  series  sent  over  to  the  Jermyn  Street  Museum  by  Mr.  Aveline, 
the  head  of  the  Greological  Survey  in  Victoria,  which  are  all  stri- 
kingly similar  to  those  examined  by  myself  in  various  ])art«  of 
Soutji  America. 

11,  York  Pla.ce.  Portman  Square,  London. 


n. — ^Hesults  op  Observations  on  the  Cliffs,  Gorges,  and 

Valleys  of  Wales. 

]Jy  D.  Macktntohh,  F.G.S. 

[PLATE  XV.] 

THIS  article  will  be  devoted  to  the  consideration  of  the  indicjations 
of  marine  and  fluviatile  denudation  furnished  ])y  the  cliffs, 
gorges,  valleys,  and  other  phenomena,  of  some  partu  of  (Central  and 
JJorth  Wales.  With  the  view  of  collecting  facts,  the  author,  during 
April  and  May  of  the  present  year,  resided  successively  at  Builth, 
Ehayader,  Aberystwyth,  Dolgelley,  Newtown,  and  Llangollen,  so  as 
to  have  opportunities  for  repeated  observations;  and  the  following 
notes  refer  cliiefly  to  the  neighbourhood  of  those  (owns  ami  the 
intervening  districts. 

Ahereddic  Cliffs. — On  entering  the  narrow  i)art  of  the  valley  of 
the  Wye  l^eyon'l  Tliree  Cocks  .Junction,  I  began  to  bo  struck  with 
the  dim  outlines  of  terraces  at  a  considerable  elevation  above  the 
river,  until  the  romantic  tiers  of  cliffH  near  Abereddw  suddenly  came 
into  sight.    They  are  the  culminating  point  of  what,  in  their  abseuce, 

>  See  Forbes  on  Peru  and  Bolivia,  Quart.  }o\uti.  Oco\.  ^^  .jNc\.:r.\v\. 
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might  be  regarded  as  unsatisfactory  indications  of  raised  coaat-lines, 
situated  chiefly,  though  not  exclusively,  on  the  east  or  Badnorshire 
side  of  the  Wye.  Whatever  amount  of  erosion  the  river  may  pos- 
sibly have  accomplished  in  pre-glaeial  times,  these  uliffo,  and  sub- 
jacent drifts,  render  it  certain  that  it  has  not  flowed  above  the  level 
of  its  gravel  banks  since  the  occupation  of  the  valley  by  the  sea. 
But  before  proceeding  to  describe  the  cliffs  in  detail,  it  may  be  well 
to  try  to  dispose  of  an  apparent  objection  to  the  idea  of  their  being 
in  reality  old  sea-margins.  Generally  speaking  (not  always)  the 
platforms  coincide  in  inclination  with  the  outcrop  of  the  strata  which 
here  mainly  dip  at  a  small  angle  to  the  N.N.  W.,  or  4wnirary  to  the 
&11  of  the  river-channeL  This  fact  (which,  coupled  with  otherS) 
furnishes  a  strong  presumption  that  neither  the  river  nor  a  vall^ 
glacier  could  have  had  any  share  in  the  formation  of  the  cliffs)  can, 
I  think,  be  sufficiently  explained  by  the  very  probable  suppositioB 
that  the  original  correspondence  between  the  horizontali^  of  the 
outcrop  of  the  strata  and  the  sea-level  may  have  been  the  reason 
why  here  and  elsewhere  such  a  succession  of  regular  terraces  should 
have  been  formed,  while,  under  less  favourable  conditions,  the  sea 
failed  to  carve  out  very  distinct  coast-lines.  But  if  these  rooks  can  be 
shown  to  be  sea-cliffs  by  a  strict  application  of  that  analogical  in- 
duction on  which  the  whole  superstructure  of  geology  as  a  science 
is  founded,  then  such  seeming  difficulties  as  the  above  may  be  left 
out  of  consideration. 

The  Abereddw  cliffs  consist  of  Ludlow  rocks  of  varying  compact- 
ness, the  hardest  often  fonniiig  their  base.  They  run  along  the  side 
of  the  valley  for  at  least  lialf-a-mile.  There  are  four  principal  lines 
of  cliff,  with  several  8ul)ordinate.  ones,  the  latter  apparently  worn 
back  at  intervals  so  as  to  merge  into  the  principal.  At  their  northern 
termination  they  are  sepanitod  from  a  single  lofty  cliff  by  a  dry  inlet, 
the  sides  of  which  present  cliffs  of  the  same  form  as  those  fronting 
the  valley.  The  existence  of  this  inlet,  the  floor  of  which  rises  up 
obliquely  to  the  planes  of  stratification,  is,  at  the  very  outset,  a  fatal 
oV)jection  to  the  theory  that  the  cliffs  have  been  formed  by  the  atmo- 
sphere, and  it  is  equally  inexplicable  by  river-action.  On  the  north- 
side  of  this  inlet  there  are  several  pillars  which  present  a  smoothed 
outline  very  distinct  from  any  shape  communicated  to  the  rocks  by 
weathering  (see  Plate  XV.  Fig.  2).  Be^-ond  the  upper  termination  of 
this  inlet  the  left-hand  line  of  cliff  is  continued,  and  here  and  there 
its  base  exliibits  small  caves,  beautifully  smoothed  and  roimded  in 
a  way  that  streams  of  fresh  water  (supposing  them  ever  to  have  been 
hiTe)  could  ncvor  have  accomplished.  At  i\\Q  base  of  the  lowest 
main  line  of  cliff,  and  at  pcrhaj)8  fifty  feet  above  the  railway,  there 
are  several  caves  with  arched  entrances.  Li  one  cave  two  lateral 
openings  comnumicato  witli  the  main  entrance ;  and  on  one  side  of 
the  latter  a  pier  only  a  few  inches  in  diameter  supports  the  super- 
incumbent fabric.  The  interior  of  this  cave  is  here  and  there  rounded 
and  smoothed  in  a  way  as  much  resembling  modem  marine  architec- 
ture fl.s  a  ripple -marked  slab  of  sandstone  is  like  ripple-marked  sand 
on  the  sea-coast.    If  tlie  ^tst  \aiiQ\,\k'{h  ^ot^  q^  tha  sea,  neither  is  the 
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latter.  Farther  to  ihe  north  there  are  several  detached  or  nearly 
detacfced  scpare  pillars  of  rock,  one  of  which  is  represented  in  Plate 
XY.  Fig.  1.  At  this  spot  the  rocks  show  no  sign  of  weathering  \  but 
in  most  places  weathering  has  proceeded  to  a  very  considerable  ex- 
tent. Its  effect,  however,  is  to  ruva  the  diffsy  and  most  assuredly  not 
ioform  them.  It  is  precisely  undoing  what  the  sea  has  accomplished. 
The  line  of  demarcation  between  the  rough,  splintered  faces  of  rock 
invaded  by  weathering,  and  the  smoothed  and  sculptured  faces  left 
by  the  sea,  and  preserved  in  sheltered  situations,  is  often  clearly  de- 
fined. On  the  broad  level  platforms  at  the  bases  of  the  lines  of  cliff 
there  are  here  and  there  a  few  very  large  blocks  which  oould  no 
more  have  fallen  from  the  olififs  than  from  the  moon.  One  of  these 
blocks,  between  twelve  and  fifteen  feet  long,  rests  on  the  outer  edge 
•f  a  wide  platform,  and  might  easily  be  mistaken  for  a  hloc  perchL 
It  appears,  however,  to  be  simply  an  unscathed  mass  of  mudstone, 
nearly  ti»  sUn,  excepting  that  on  one  side  the  enlargement  of  a  joint 
has  allowed  it  to  sUp  down  (See  Plate  XY.  Fig.  3). 

The  Abereddw  cliffs  vary  in  height  from  a  few  feet  to  twenty.  The 
platforms  vary  in  breadth  from  a  few  yards  to  150,  and  are  generally 
oovered  with  silt  or  loam.  The  third  platform,  reckoning  upwards, 
inclines  3®  transversely  and  5°  longitudinally.  In  several  places  a 
line  of  cliffo  turns  round  at  nearly  right  angles,  similar  to  what  may 
be  observed  on  modem  sea-coasts,  and  beyond  the  abrupt  comers 
the  rocks  are  frequently  the  mo»t  smoothed  and  rounded.  No  agent 
passing  hy  coidd  possibly  have  given  rise  to  such  phenomena.  But 
they  are  precisely  such  as  the  face-to-face  action  of  the  sea  produces 
on  lines  of  cliff,  irrespective  of  their  direction.  The  mossy  covering 
on  the  above  smooth  and  unwcathered  faces  of  rock  is  often  quite 
one -eighth  of  an  inch  thick. 

Murks  left  hy  the  Sea. — ^The  most  convincing  marks  left  by  the  sea 
on  many  parts  of  these  cliffs  consist  of  smooth  curvilinear  grooves, 
and  finely-graduated  shallow  pits,  which  have  been  formed  independ- 
ently of  any  peculiarity  of  structure  in  the  rock.  The  most  perfect 
fac-similcs  of  the  grooves  may  be  seen  on  the  sea-coast  at  Aberystwyth. 
The  pits  are  likewise  there  represented,  but  not  so  much  on  the  ver- 
tical faces  of  the  cliffs  as  on  the  rocks  lying  under  high  water.  Both 
are  apparently  the  result  of  the  motion  of  small  stones  wielded  by 
the  waves  as  instruments  of  abrasion  (See  Plate  XV.  Figs.  4,  5,  the 
first  representing  pits  and  the  second  grooves  on  the  Abereddw  cliffs). 

Between  the  Abereddw  cliffs  and  Builth  a  large  terrace  extends 
for  some  distance  along  the  eastern  side  of  the  valley  at  a  consider- 
able height  above  the  river,  and,  farther  on,  the  remains  of  succes- 
sive terraces  may  now  and  then  be  traced.  At  Builth  the  com- 
paratively narrow  gorge,  through  which  th^  Wye  has  hitherto  flowed, 
opens  into  an  irregular  basin,  fringed  with  cwms,  which  merges 
into  the  great  plain  of  Central  Wales. 

Valleys  excavaled  by  Streams^ — On  travelling  along  the  above  plain 
towards  Newbridge  Station,  I  was  finally  led  to  admit  what  I  had 
previously  suspected,  namely,  the  probability  of  streams  having 
mainly  excavated  the  unificninly-continuoua  "V-ftW''^^  nvJS^«^%  ^Gca^ 
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fiinow  the  soath-eMiam  tide  ef  ibe  hillj  desert  of  Oefitral  Walei^' 
whidi  at  one  time  miut  haave  been  a  oomparativel j  level  tiJiIe-laiii 
To  aasert^  however,  that  the  same  agency  oonld  liave  levelled  dowa 
the  plain  would  be  to  attribate  to  rivets  a  power  of  perfonning  the 
most  oontradiotory  feata.  To  be  oonaietent,  enbaSrialiatB  mnat  admit 
that  there  is  a  tendency  in  brooks  and  riven  to jpemal  inflieohauiels 
they  have  selected,  and  to  wear  these  channels  downward  as  lon|f  as 
there  is  a  sofficient  inclination  to  give  excavating  power.  A  nvsr 
when  it  enters  a  plain  may  wander  over  its  sntftoe  to  any  extent; 
but  a  plain  even  approximateiy  level,  or  a  wide  smooth  valky  or 
basin,  mnst  be  the  result  of  a  wide-spread  denuding  action.  That 
the  sea,  under  certain  conditions,  planes  down  the  land  all  mnstad* 
mit ;  but  it  is  likewise,  under  other  conditions,  capable  of  producing 
inequalities.  Bivers  (apart  from  deposition  during  floods)  oan  only 
produce  the  latter. 

The  Great  DemidaUon  Ptcflsle.— One  of  the  best  districts  4br  stodf- 
ing  denudation  in  South  Britain  may  be  found  between  Newbridge 
and  Mart^  Bridge.  On  following  the  course  of  the  Wye  from  New- 
bridge northwards,  you  pass  through  a  narrow  gorge,  and  soon  find 
yourself  in  the  open  valky  of  Dolcbwlod.  You  see  on  your  left  a 
transverse  gorge  running  into  the  bosom  of  the  hills  and  aoddenly 
terminated  by  a  diff.  You  can  scarcely  resist  the  *idea  that  this  is 
an  old  inlet  of  the  sea  scooped  out  bawwards,  and  not  excavated  by 
any  descending  stream.  Still  following  the  Wye,  you  again  pass 
through  a  narrow  gorge,  and  suddenly  arrive  in  the  irregular  plain 
of  Bhayader.  Within  the  spaco  traversed  you  have  had  a  sufficient 
example  of  what  may  be  (^ed  the  Great  Denudation  Pu2:zle — the 
problem  to  be  grappled  with  before  any  real  progress  can  be  made 
in  determiuing  the  relative  claims  of  the  sea  and  rivers,  namely,  the 
cause  of  the  narrow  gorges  which  connect  comparatively  wide  and 
level  areas — gorges  which  cut  through  ridges,  escarpments,  and 
sometimes  table-lands.  Two  theories  have  been  advanced  by  the 
subaerial  school  of  geologists  to  account  for  these  gorges. 

Professor  Hamsay's  Theory. — ^The  following  explanation  is  given 
by  thjit  formerly  able  advocate  of  marine  denudation,  Professor 
Bamsay: — "It  is  a  trick  tliat  rivers  have;  they  will  cut  through 
escarpments  in  what  seems  an  unnatural  fashion  *'  (Physical  Oeoh^ 
of  Great  Britain,  p.  145).*  But  the  very  abrupt  commencement  of  the 
gorges  under  consideration  would  seem  to  be  inconsistent  with  the 
idea  of  their  having  been  worn  through  ^y  any  obliquely 'directed 
aqueous  action,  or  an  action  which  must  have  had  a  vent  along 
the  base  of  the  escarpment  while  the  cutting-through  process  was 
going  on.' 

Professor  Jukes*  T%«ory.-9-Professor  Jukes  has  lately  advocated  the 

^  Professor  Ramsay  sajs  of  the  estuary  of  the  Humber  {op.  cit,  p.  147),  "  7%#  sm 
efected  a  breach  in  the  roehe.  Then  suppose  these  lands  to  have  been  heared  up, 
....  the  xiTer  then  ran  throug^h  it.**  Irof.  Ramsay  says  much  more  in  proof  that 
he  doee  not  d§ny  the  efficacy  of  marine  denudation,  but  we  have  not  space  to  quota  it 
\are. — Edit. 
'  Many  of  tho  goi^es  are  so  narrow  tVial  &  river  could  not  hare  found  room  to  bend 
round  and  return  dutng  ike  progion  ot  ^  sa\p{iiNHi  «i£i««^^ 
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theory  that  a  narrow  oonnecting  gorge  is  the  expression  of  an 
original  river-channel,  as  its  waters  flowed  transversely  oflf  a  table 
land,  and  that  the  longitudinal  vales  or  plains  were  worn  down  by 
the  river  and  its  tributary  streams  in  easily  denuded  rocks  during 
the  time  that  the  river  alone  was  gnawing  out  a  narrow  passage  or 
outlet  in  a  zone  of  tough  rocks  which  eventually  become  a  ridge  or 
strip  of  elevated  groimd.  It  is  admitted  that  tiiis  explanation  will 
only  hold  good  where  the  rocks  of  the  wide  depression  are  of  a  kind 
more  easily  eroded  than  those  composing  the  ridge :  that  is,  sup- 
posing a  gorge  one-sixth  of  a  mUe  in  width,  and  a  vale  three  miles 
in  width,  the  materials  of  the  vale  must  have  been  eighteen  times 
more  easily  washed  away  than  those  in  which  the  gorge  was  ex- 
cavated. I  do  not  think  that  the  assumed  correspondence  between 
the  atmospheric  denudability  of  the  rocks  of  the  respective  areas  has 
been  proved  as  regards  many  if  not  most  of  the  districts  where  the 
denudation  puzzle  is  exhibited.  It  would  require  an  extensive  series 
of  observations  and  experiments  to  determine  which  rocks  most 
readily  give  way  to  atmospheric,  fluviatile,  and  oceanic  action. 
Bivers  affect  rocks,  as  regards  their  relative  composition  and 
structure,  much  in  the  same  way  as  oceanic  currents,  though  they 
do  not  give  rise  to  precisely  the  same  form  of  effects.  The  atmo- 
sphere, apart  from  running  water  charged  with  abrading  matter, 
as  I  have  already  shown,  accomplishes  its  task  chiefly  by  chipping 
or  splintering,  which,  strictly  speaking,  does  not  come  under  the 
denomination  of  denudation  until  the  fragments  are  carried  away 
by  streams.  Mere  rain  has  so  little  influence  on  hard  rocks  that,  in 
considerations  of  this  kind,  it  may  be  left  out  of  the  question.^  • 

^  This  1  have  endeavoured  to  prove  as  regards  millstone  grit  and  other  rocks  (see 
article  on  Brimham  Rocks — Geol.  Mao.  April,  1865).  But  I  think  it  can  be  shown 
that  limestone  is  more  or  less  exempt  from  any  process  of  dissolution  caused  by  the 
atmosphere  apart  from  the  grinding  action  of  streams.  Many  limestone  clififs  would 
appear  to  be  both  rain-proof  and  air-proof,  as  they  still  retain  the  smooth  grooves 
and  undercuts  imprinted  on  them  by  the  sea.  These  marks  may  be  distinctly  traced 
on  those  parts  of  the  Eglwyscg  rocks,  in  Denbighshire,  which  are  not  unaergoinf 
fragmentary  dilapidation.  The  most  striking  proofs,  however,  of  the  resistance  offerea 
by  Caboniferous  Limestone  to  mere  rain  may  be  seen  on  a  table  land  to  the  north- 
west of  Minera,  and  about  eight  miles  from  Llangollen.  A  number  of  nearly  square 
flags  of  limestone,  separated  by  a  very  regular  system  of  joints,  lie  flat  on  the  surface. 
From  a  distance  they  look  like  a  va^t  assemblas^e  of  grave-stones.  Here  and  there 
whole  flags  or  ranges  of  flags  have  been  carried  bodily  away,  without  leaving  the  slight- 
est trace  of  their  existence,  and  that,  most  assuredly,  by  no  kind  of  atmospheric  action. 
Nearly  every  remaining  stone  presents  a  series  of  peculiar  marks,  consisting  of 
smooth,  semicircular  grooves,  from  an  inch  to  eight  or  nine  inches  in  depth.  These 
grooves  are  generally  straight,  but  sometimes  winding,  and  generally,  though  not 
always,  roughly  parallel ;  they  often  turn  round  at  nearly  right  angles,  and  run  into 
each  other  or  vanish  at  the  border  of  the  fla^.     They  sometime  terminate  in  circular 

Serforations.  No  one  would  say  that  glaciers  could  have  formed  such  a  number  of 
eep  and  complicated  grooves.  Kain  is  out  of  the  question,  its  efl'ect  being  evidently, 
ofl  one  may  see  on  the  spot,  to  roughen,  and  that  to  no  very  great  extent,  the  smooth 
curvilinear  outlines  of  the  grooves.  There  is  no  appearance  of  any  former  river- 
channel,  and  rivers,  had  they  been  here,  could  not  have  given  rise  to  such  indentations. 
There  is  only  one  explanation  left,  and  it  may  be  seen  exemplified  on  the  sea-coast  of 
Wales — (I  have  seen  this  at  Aberystwyth) — namely,  the  backward  and  forward  motion 
of  pebbles  driven  by  the  advancing  and  receding  waves  of  the  sea.  Similar  ^o.x^'w^sc^ 
flags  may  be  seen  farther  to  the  south,  and  I  have  no  doubt  \noV^«c\oQ(i2ii^«^«  *\X)l€\x 
pcMutioQ  mast  beat  least  1000  feet  aboye  the  present  le^eV.  ol  \]tiA  «i&9l. 
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Qorqm  ami  Opei^  AreoM  fud  t^wriffliiwrff  JAfMubcL-^Tbe  mora  tte 
forma  of  tiie  hoUowi  of  Centnl  Wales  beooma  imprinted  on  il» 
memoiy,  the  more  one  ia  led  to  the  oonoliiaiaiiiihat  the  longitiwliial 
^ea  imd  tranavene  goigea  were  not  exosvated  at  the  aame  tiaMi 
The  Yalea  and  amroimdmg  dopea^  wiili  the  exception  of  oooaaianal 
rookj  piojediona  and  olifi,  are  either  level^jeently  nnilwlRtinft  or 
amootfa  and  eontmnoiia  in  their  outline.  Ine  goxgee  oommeDoe 
moat  nnexpeotedly  on  the  aloping  aide  of  a  ridge,  and  nm  lia^ 
throng^  with  ateep,  roa^  aiid  hue  rooky  diffik  (See  Flale  X?. 
Fig.  6,  which  repieaenta  the  oommenoeinent  of  a  goige  to  the  aonflfcrf 
Buiyader.)  That  riTcra  often  flow  throuj^  thenny  and  not  longitap 
dinaily  along  the  open  conntrr,  doea  not  neoeaaarily  imply  that  tfaqf 
were  excavi^  by  rivers.  Theae  goigea  would  natmrally  faeoona 
deeper  and  more  cleared  of  ffrarel  thui  the  open  area,  aappomig 
them  to  have  been  formed  idong  the  ooorae  (^  a  preriona  ali§^ 
depreaaion,  by  a  awift  oceanic  current,  as  the  land  waa  riaing;  wd 
riyers  wonld  afterwards  find  their  way  more  easily  throng  ilitiai 
than  al(mg  the  adjacent  drift-enoombered  valea.^  I  can  at  proawit 
aee  no  thMiy  ao  little  beset  with  objeotiona  aa  that  whioh  wooU 
regard  iheae  gorges  as  deep  sea-straits  formed  after  the  genersl  oot^ 
line  was  given  to  the  neighbouring  country ;  and  this  view  ia  oanp 
finned  by  the  iaot»  that  on  the  aidea  ci  acme  of  liieae  ^oi^Ba  fl» 
rocka  appear  to  be  sea- worn  rather  thtti  river-worn.  It  ia  luoewiaB 
&voniea  by  the  fact  that  river-drifta,  or  tracee  of  river-dzif ta,  andp 
denly  terminate  at  a  small  elevation  above  the  present  river  channelt 
as  may  be  observed  in  the  neighbourhood  of  Bhayader.'  Witii 
regard  to  the  excavation  of  the  plain  on  whioh  Bhayader  8tandB» 
there  are  proofs  of  sea-action  on  the  rocks  beneath  the  drift  depositi, 
consisting  of  grooves,  hollows,  and  smoothed  projections,  which  are 
distinct  in  form  from  those  now  observable  in  the  bed  of  the 
neighbouring  river,'  and  equally  distinct  from  ice  marks. 

Gtoms  and  Deep  Ba$in$  near  Ehayader, — ^In  the  neighbourhood  of 
Bhayader  there  are  phenomena  adjacent  to,  or  associated  with,  the 
above  gorges,  which  show  that  the  power  to  which  the  gorges  owe 
their  present  form,  was  sufficient  to  effect  the  greater  part  of  thdr 
excavation.  I  allude  to  the  cwms  and  deep  rocky  basins,  whidi  no 
river-action  or  glacial-action  will  explain.  Towards  the  left  of  the 
area  represented  by  Plate  XV.  Fig.  7,  there  is  a  shallow  valley 
descending  from  the  table-land,  which,  in  all  probability,  was  at  one 
time  uniformly  continuous  with  the  valley  in  the  foreground. 
Superimposed  on  this  valley,  and  apparently  formed  at  a  later 
period,  tiiere  is  a  remarkable  cwm,  with  Gwyn-llyn^  at  its  bottom, 
which  must  have  been  scooped  out  by  an  agent  assailing  the  land 
backwards.     This  cwm  is  identical  in  form  with  many  hollows  on 

^  It  is  a  remarkable  fact,  that  narrow  gorges  are  generally  yery  free  from  accumu- 
lations of  drift. 

*  The  best  example  of  this  may  be  seen  about  two  miles  to  the  north  of  Rhayader, 
on  the  left  hand  siob,  near  to  where  the  railway^  crosses  the  Wye. 

*  Mr.  Randall,  F.O.S.,  tells  me  there  are  similar  marks  on  the  rocka  under  At 
JDSJToe  dnft  near  Coalbrookdale. 

'  Bometamm  erroaeouily  called  lA^QfWf^u 
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our  present  sea-coasts.  To  the  right  thoro  is  a  Itasin  witli  throo 
oatlets.  The  Wye  enters  on  the  right  hand  l>ohmil  CrunaUt  Hiil. 
and  escapes  by  the  valley  in  the  foregn)iin(l.  In  tho  hm^kground 
there  is  a  basin  with  lofty  cliffs,  one  side  of  which  is  skirhMl  by  tho 
Wye,  and  into  this  ]>asin  a  small  bnK)k  enters  from  tlio  west  by  a 
series  of  cascades,  or  rather  wat^r-slides  (tho  latter  not  n»pn»ik»ntod 
in  the  sketch).  Tho  sides  of  the  liasin  look  vory  unliku  any  rliffii 
the  river  is  now  forming,  and  no  tnioe  of  river-drift  tain  l)o  found  nt 
an  elevation  of  more  than  a  few  yards  alK)ve  tho  rivt»r.  A  V4»ry 
powerful  current  must  here  have  entered  a  pn^vious  hollow,  or 
series  of  hollows,  and  bj'  a  gyratory  movement  so(M>pu<l  out  tho 
basin. 

On  arriving  at  Martcg  Bridge  the  Wye  is  joined  liy  llio  Martog 
Biver.  As  we  proceed  along  the  banks  of  tho  latUir  by  railway,  wo 
see  the  most  extraordinary  complication  of  gorgos,  Homo  with 
streams,  some  dry,  but  generally  speaking  tho  mta^  of  tho  HireaTn  is 
noi  proportioned  to  the  size  of  the  gorge.  During  the  jounicy  U) 
Llanidloes  many  short  Y-shaped  gorges  on  the  sides  of  liills  or 
table-lands,  may  be  seen,  some  with,  and  some  witliout  HtnianiH. 

Aeiion  of  the  Sea  at  Aberysiinyih, — A  wholo  artifh)  might  bn 
written  on  the  gorges,  cwms,  and  precipices  to  tho  souili  of  Llan- 
biynmair  station,  but  I  must  hast^m  to  tho  sea-fjriftMi.  At  Al»^r- 
ystwyth  the  subacrial  geologist  will  find  himwslf  in  f  vim  for  tub]  o 
quarters.  Here  the  sea  is  forming  a  plane  of  deniirlntirin,  nnd  f;iit.t.lrig 
with  equal  facility  along  the  sid'r«,  and  fi/iniss  tho  nwla  of  ridg^'s 
and  valleys,  without  pnKlufring  ind^indationn  b^-yond  a  Nrnall  i;wtn. 
Were  the  fli>or  of  the  sea  to  be  #;l*;vat/id,  w^;  nh'^uM  Ufm  }i;iv«  n  bind 
plain  bounded  on  the  irfistfrn  sirb-  Jjy  an  e^wiaqjr/i'Tot,  with  nvfrn 
debouching  on  the  plain  whero  tlir-y  now  ^:fit':r  th«:  n^-.ti.  I#iit.  aro 
w^e  to  conclude  from  this  that  th'-  ^-.n  prodtK:/-«i  notliin;^  hut  \t\tiut'.n 
of  denudation,  and  that  it  can  only  originat/?  I;ind  Huri'-uuH  in  th'« 
form  of  plains  li^ith  bjuridin:^  '^s?*! -irprn'rntrt ?  ft  in  a  n-ni'irkahUf  fiul 
that  in  chanmdi«,  and  on  cornf^arHtivtly  prot^-'t'd  't'UMtM,  th"  nt-tk 
generally  fonns  apf»roxirnar^;ly  rtfrii^^ht  lin*;**  '»f  'lift:  hut,  wrhut  /l/i 
we  find  on  th*r  wf-Mt-rn  .Hhor';s*  of  fr^b'ir.d,'  H/:/itl;ind,  /md  Sorwuy, 
where  the  land  U  dir»3?tlv  '^;onfr;nvd  hv  th^r  nr:i  uri'l  txi,fAtt\  u, 
the  full  fury  ^.f  «»r.;rrna.  v*  I  f\i':  i.'»d':H <•'*>- 1  )',t':':  'it  '  rirn  nt^V  If 
someof  thf:  ^j\-\jf:\i^  mA  ti-.rlt  f-siu  V:  At'rfru  t/»  K"  Au^fih*  ry/A  l;trid 
vall^vs.  this  ariririi'-ri^  wiii  u.*.  .ir,r#l  v  to  ;i!l  '\' •rAr  \u'\'u^/f\  n^-i 
coasts,  for  th;  :M1  .v!:./  .-•«-■  •.■?  :     A  J  '/  >»/  ^fi^n  ^'n^  ""•  fif'ii*f  pfirt 

of  the  r  art  ha  A  irfl^'".  U^'Jtf  '/^  f/,f*fPit  h'f  fhj'  n^-n  tlnfut'l  I  In-  fffft/lnni  *rf 
inter laitt^ At  i^'ihtiit'^y'^Tw^  n.'A  TK'^-u'^.'-y-f*^*'.  of  fh^  Ifttt^l  mr»i  ft*ifl  /#/  »/  itt 
$urce*iiok  rA»Jif  jij-tr^  ■:*  n  t^ri,/'f,^t*t  •  tK^.  of^.f/$/f  hfnj-'  ft'fuifi-d  fuf  a 
Bvbmergenr^,  aoA  r't-^/v^-'W/;^  »»!-*/  ^'s  kuffiri^.^f  U,  nil  inf.  lUr  «///  Ut  tffa^f 

*  Whv  u  nnr  v.*  vi  '•;•?..: ?  •wm-*  ry.r--*  4.-.^  n  ,.  ■'  '.-\  *'..    •»■"'  •■w%»* '/  \*'^^\**A  * 
Becau.'^  :.-  Ir--i.-.::  .-  .*  :..'«  ".•■-.v  •/  •;/  ■•  *■-.■:  ••■  ■■  ■■  •■•      */>/^/*'/'/  •;  :  .'.    v*  ft 
On  anv  ri^rn  ly^-r  v.i:  -^t  v.  -.it*  >•     •  v'  ^Cw'/'vf -^^  --^  ^^.*y  ^^/    \*".  **    ■'  ■ 

*  Aav  r.'-ia  ar^   /  uw.  •a.--.  *   ''..•V>   n-M*    1.*    /  •  /  '^•■-   ■»/■'  '''  *''*^.  *•* 

not  be  xiui£U.2Kfi. 
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aU  ike  mequaUiieB  frodnietA  bjf  mAairUl  cfemidaliMi ;  Oa  majwit§  ^f 
At  inequaiiUeB  bdaw  ike  sen-level  mnui,  iherefore,  <U  amf  given  Imm,  he 
ike  reeuU  of  marine  demdaium.^ 

Bemarke  on  Coder  Idrie. — Vtam  ihe  sea  on  the  west,  and  the 
valley  of  the  Mawddaoh  on  tlie  norih,  a  luooeeaion  of  oliffis  and  plal- 
formsy  in  soma  plaoea  iregnlary  in  othen  rery  much  intermpted,  riaet 
up  to  the  summit  of  the  narrow  table-knd  of  Cader  Icbia.  The 
northern  rooky  eaoarpment  of  this  mountain  looks  more  like  aa  old 
line  of  sea-cliffs  than  any  form  with  which  subaerial  agents  am 
capable  of  investing  rooks.  On  this  and  other  escarpments  of  the 
mountain  there  axe  extraordinary  owms  or  seaioiicular  indentaikms. 
One  of  these  is  occupied  by  Myn-y-Oader.  Its  excavation  must 
have  been  accomplished  in  a  very  wholesale  &shion,  if  we  are  to 
judge  from  the  immense  number  of  stones  choking  up  its  entiaooB 
and  distributed  towards  the  west — stones  which  merge  into,  but  in 
their  immediate  derivation  are  distinct  from,  the  debris  of  the  adjaoent 
difiBs.  Lyn-CSae,  on  the  other  side  of  the  peak,  is  situated  in  a  still 
more  striking  cwm.  Ice  may  have  had  a  share  in  the  excavation  of 
both ;  but  to  attribute  to  land  ice  any  great  amount  of  denudation  in 
this  district  would  be  inconsistent  with  its  sur&ce-oonfiguration, 
which  could  never  have  admitted  of  an  ice-shed  worthy  of  the  name. 
There  are  several  owms  towi^rds  the  northern  end  of  Cader  Idzis 
(two  of  them  represented  in  Plate  XY .  Fig.  8)  which  appear  in  veiy 
unlikely  situations  to  have  been  excavated  by  streams  of  either  ice  or 
water.  From  the  summit  of  Pen-y-Gkider  peak  (the  highest  point 
of  the  mountain)  many  owms,  quite  distinct  in  form  from  any  pos- 
sible modification  of  a  river  channel,  may  be  descried.  Not  a  few 
of  them  would  seem  to  have  been  hollowed  out  in  the  gabled-ends  of 
old  headlands.  The  beholder  may  see  a  cwm  of  this  kind,  at  a  high 
altitude,  staring  him  in  the  face,  as  he  looks  towards  the  northern 
side  of  the  valley  of  the  Mawddach. 

Sea-worn  SummiU  of  HUls. — On  Mynydd  Gader,  between  Cader 
Idris  and  Dolgelley,  the  hard,  rocky  surface  has  retained  the  peculiar 
characteristics  of  an  ocean-floor.  The  general  form  of  certain  parts 
is  more  or  less  rounded,  but  in  detail  the  surface  is  very  imeven. 
Botli  hollows  and  projections,  however,  are  here  and  there  smoothed 
in  a  way  indicative  of  the  backward  and  forward  motion  of  stones 
in  water.  Indeed  they  present  fac-similes,  only  a  little  roughened 
by  rain,  of  rock-surfaces  now  under  high- water  on  the  neighbouring 
Welsh  coast.  The  granular  disintogration  of  rocks  is  here  almost 
unknown.  The  moimtain  streams,  after  long-continued  rains,  are  as 
dear  as  crystal,  excepting  when  they  flow  through  an  exceptional 
superficial  deposit  of  clay  or  mud.  The  river  Mawddach  itself,  at 
Dolgelley  bridge,  I  observed  to  be  quite  transparent  during  and  after 
heavy  rains.  We  have  no  d  priori  reason  therefore  to  attribute  the 
inequalities  of  the  rocky  hill-summits  to  rain.     The  ridges  of  the 

^  The  shoroB  of  the  intricate  channeli  and  inlets  on  the  Pacific  coast  of  British 
North  America,  if  elevated  from  the  sea,  wonld  present  but  slight  difference  from  sides 
of  the  narrow  TsUcys  in  the  Rocky  Mountains  at  an  altitode  of  8,600  fieet." — Sh. 
MectOT,  Quart,  Joum.  Qeol.  8oc.,  \oU  vnL  part  1. 
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hills  between  Cader  Idris  and  the  river  Mawddach  are  generally 
very  serrated  (see  Plate  XV.  Fig.  11,  which  represents  one  of  these 
ridges  as  seen  from  near  Dolgelley)  ;  and  the  inequalities  in  detail 
present  a  more  or  less  sea-worn  configuration.  Before  quitting  the 
Cader  district,  I  may  remark  that  I  saw  one  striking  instance  of 
what  I  have  occasionally  noticed  elsewhere,  namely,  a  stream  flowing 
very  nearly  along  the  summit  of  a  rocky  ridge,  and  apparently  pos- 
sessed of  as  much  denuding  power  as  streams  in  the  neighbouring 
hollows.  It  may  be  seen  about  halfway  between  Llyn  Gueman  and 
Llyn  Gafr. 

TorrenUruts  on  the  Kerry  Hills. — ^The  previous  remarks  may  pre- 
pare the  tourist  for  understanding  how  the  grass-covered  escarp- 
ments he  may  see  on  his  right  hand  on  travelling  from  Llanidloes  to 
Newtown,  should  present  no  signs  of  mere  pluvial  action.  At  con- 
siderable intervals,  however,  the  otherwise  smooth  and  continuous 
outline  of  these  escarpments  is  broken  by  temporary  or  permanent 
torrent-ruts,  and  occasionally  good-sized  gulleys.  Kerry  Hill,  to  the 
south  of  Newtown,  presents  the  best  example  I  have  yet  seen  of  the 
relative  effects  of  subaerial  and  marine  denudation.  The  north- 
em  slope  is  wonderfully  smooth  and  continuous.  The  ruts  and 
narrow  gulleys  caused  by  rain  water  collecting  at  intervals,  and  by  a 
few  small  streams,  are  evidently  disfiguring  and  not  forming  the 
inclined  plane  of  marine  denudation  represented  in  Plate  XV.  Fig.  9. 
Farther  towards  the  east,  in  the  direction  of  Bishop's  Castle,  the 
hills  are  deeply  indented  by  gorges  and  largo  Y-shaped  hollows, 
which  I  had  not  time  to  examine. 

Retrogressive  Excavation  by  Waterfalls  (?). — About  a  mile  and  a 
half  to  the  south  of  Newtown  there  is  a  short  deep  gorge  terminated 
by  a  high  cliff  with  a  picturesque  waterfall.  But  the  latter  cannot 
be  credited  with  having  excavated  the  gorge  backwards  for  the 
following  reasons :  the  breadth  of  the  stream  and  of  its  channel 
above  is  not  equal  to  the  extent  of  the  cliff,  and  the  continuity 
of  the  face  of  the  cliff  has  not  been  broken  or  indented  by  the 
waterfall,  but  presents  the  appearance  of  the  inner  precipice  of  a 
previously  scooped  out  hollow.  The  same  remark  applies  to  many 
of  the  waterfalls  of  Wales,  which  are  merely  falls  or  slides  over 
transversely-continuous  cliffs.  The  waterfall  near  Aber  furnishes  a 
striking  instance  of  a  stream  tumbling  over  a  long  and  continuous 
cliff  of  hard  rock,  which  forms  the  inner  boundary  of  a  valley  con- 
taining marine  drift.  At  the  bottom  of  this  valley,  and  distinct 
from  its  general  outline,  the  stream  flows  along  a  clearly  defined 
channel.  A  similar  channel  may  be  seen  above  the  fall ;  both  are 
the  work  of  the  stream,  but  the  falling  over  the  cliff  is  merely  an 
accident  in  its  history.* 

*  To  the  west  of  Aber,  the  channel  excayate<l  by  the  Ogwen  may  be  traced  from 
the  sea  to  Llyn  Ogwen  as  a  depression  distinct  from  the  outline  of  the  wide  area  over 
which  it  flows  in  the  lower  part  of  its  course,  and  equally  distinct  from  the  great  gorge 
of  Nant  Francon,  which,  with  the  precipice  of  Ben  Glog,  must  haye  existed  before 
the  supplementary  action  of  the  riyer  commenced.  Fig.  10,  Plate  XV.,  is  a  yiew  (from 
a  photograph)  of  all  that  a  considerable-sized  tributary  of  the  Ogwen  has  been  able 
to  effect  in  modifying  the  outline  of  Nant  Francon. 
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FoBaft  cMd  a^  fMor  XbM^oOfli.— On  entering  the  old  faqr  of  Ihi 
Hnrohisonian,  or  Sevem  Sei^  now  called  the  Vale  of  UmBigciBmt 
the  riTer  triok;  or  denndation  piittle»  again  preaenti  ilaeli^  and  ii 
repeated  aafiurnp-aaCorweoii*  BntinirfiateTerwajthedirBotLyorob^ 
liq^ely^nnavene  TaUeja,  and  their  ocmneoti^ 
fbnned«  it  is  veiy  obyioiia  Ihat  the aea moat  have  beenhereat  no vttf 
distant  period^  geologioallj  aoeakiBg.  There  ia  a  tme-mazine  ateA 
or  mcwintftin  paaa,  at  a  oonaideraUe  altitude  behind  Barber^a  BilU 
The  footpath  from  Llangollen  to  Tiy-CSarreg  Farm  leada  tfaroqn^  ii- 
At  both  ends  thegromid  rapidly  deiolinea,  and  no  freahviater 
ooald  erer  have  travennd  it  The  rooka  on  the*  aouth  ade 
mdioatibna  of  aeaf-action.  £t  may  hare  been  formed^  or,  ai  laaa^ 
modified,  during  the  glacial  aulnneagenoe.  The  Eglwyaeg  rai^  ef 
eliffa  on  the  opposite  aide  of  the  irrogular  Yale  of  Llangollen  ai% 
in  some  parte,  a  foc-aimile  of  diffii  now  or  lately  waahed  by  He 
waves  at  Llandudno.  There  are  seven  rounded  promenioxiBa^  wilh 
six  intervening  inleta.  Of  the  latter,  four  are  dry,  and  two  aie 
traversed  by  insignificant  atreama.  K  would  be  going  too  fir  to- 
aaaert  that  tiiesnooessiYe  teiraoes  mark  as  many  pauaee  during  the  ziaa- 
of  the  land  above  the  sea;.  But  Ihat  they  have  been  carved  oat  by 
agreat  body  of  water  appears  evident  not  only  from  the  general  ooor^ 
figuration,  but  from  features  already  referred  tojfpage  S81).' 

Btmarkoble  jDneiMage  af  Bad$ed  B4aehe§^r^To  Ukd  aonth-wei*  cf 
Llangollen  I  met  with  die  most  extensive  and  perfect  seriea  of  ziisai 
beaches  I  have  yet  seen  in  South  Britain.  They  commence  on  the* 
side  of  a  hill  about  a  mile  to  the  South  of  Llantysilio  railway  station; 
and  the  stream  which  falls  into  the  Dee,  close  to  the  station^  inteimptB 
their  continuity  in  the  upper  part  of  its  course.  They  consist  of  main 
and  subsidiary  terraces ;  and  as  many  as  nine  can  easily  be  distin- 
guished. The  lower  and  more  striking  terraces,  near  Try-Carr^Farm, 
are  not  now  under  cultivation,  and  from  the  circumstance  of  seTenl 
erratic  boulders  of  trap  lying  on  the  platforms,  one  would  suppose 
they  have  never  been  cultivated.  The  upper  terraces  have  evidently 
been  miich  efiaced  by  the  action  of  the  plough.  The  difb  of  tbfr 
lower  terraces  are  more  or  less  rocky,  and  appearances  justify  the 
belief  that  they  have  been  undermined  by  the  sea.  The  breadth  of 
the  platform  C  (Plate  XV.  Fig.  13,  which  roughly  represents  a  part 
of  these  terraoes  as  seen  from  a  distance)  I  found  to  be  about  160 

^  Between  Llangollen  and  Corwen,  on  the  left  hand  ride  of  the  road,  stxeama  with 
cascades  may  he  seen  descending  from  the  Berwrn  Mountains,  with  little  or  no  chaniMl 
to  mark  their  course.  Behind  CorwenApowerfal  stream-has,  in  some  places,  excafited 
no  channel  at  all,  in  other  places  a  miniature  gorge*  The  excavating  pow«r  of  tiui 
stream  is  assLsted  hy  a  steeply-inclined  course,  and  numerous  cascades;  and  the  (oigt 
may,  with  the  greatest  safety,  he  regarded  as  the  measure  of  its  denuding  capabmtui^ 
as  the  ground  on  each  side  rather  falls  away  from  it  than  towards  it. 

'  Fig.  12,  Plate  XV.,  is  a  distant  view  of  this  pass.  In  most  of  the  wet  psMSS  of 
Wales  and  the  IaIlc  District,  with  which  I  am  acauainted,  the  streama  which  flow 
away  from  the  cols  could  hare  had  no  share  in  the  lormation  of  the  cols  themsdns, 
which  indicate  an  agency  cutting  straight  through  a  ridge,  and  cannot  he  refened  ts 
an  improhable  linear  coincidence  in  the  ori£[inal  sources  of  the  streams. 

*  See  Mr.  Kinahan's  able  article  on  rmised  beaches  in  Ireland,  in  Obol.  Mao., 
Aug,,  1866. 
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feet,  and  the  height  of  the  escarpment  below  from  40  to  50  feet ; 
and  this  may  be  regarded  as  about  the  average  size  of  the  main 
terraces.  The  platform  C,  where  I  examined  it,  was  very  nearly 
level,  both  longitudinally  and  transversely.  It  was  covered  to  a 
considerable  depth  with  clay  and  loam,  mixed  with  well-rounded, 
semi-rounded,  and  angular  small  stones.  The  platform  B  is  covered 
with  similar  silt,  and  is  here  and  there  more  or  less  swampy.  These 
terraces,  which  are  probably  the  most  elevated  of  any  yet  discovered 
in  Great  Britain,  furnish  a  proof  of  numerous  and  long-continued 
pauses,  and  a  consequent  presumption  in  favour  of  considerable  de- 
nudation, during  the  intermittent  rise  of  the  land  above  the  glacial 
sea.  But  the  advocate  of  marine  denudation  is  not  necessarily  Umited 
to  the  glacial  period  of  submergence.  The  general  form  communi- 
eated  by  the  sea  to  the  rocky  suiS'ace  of  any  particular  area,  may  be 
capable  of  resisting  atmospheric  denudation  for  an  indefinite  period.^ 
The  style  of  ckrchitecture  may  remain  after  the  details  of  the  structure 
have  been  laid  in  ruins ;  but  during  a  secondary  submergence  of  the 
land,  the  sea  may  be  able  to  repair  the  havoo  committed  by  the 
powers  of  the  air,  and  re-impress  its  seal  on  the  blanched  and  shat- 
teored  monuments  of  its  primeval  sway. 

Note. — Since  the  above  was  written,  Mr.  Maw*s  able  article  on 
Watersheds  has  appeared  in  this  Magazine  (August,  1866).  I  have 
only  space  to  express  my  opinion  that  his  observations  on  the  gra- 
duated series  of  levels  extending  from  watersheds  to  the  sea  are 
applicable  only  to  certain  areas  where  the  sea  may  first  have  formed 
an  inclined  plane  of  denudation,  and  afterwards  hollowed  it  out  into 
valleys.  I  do  not  believe  in  the  existence  of  systems  of  valleys  as  a 
general  rule.  In  most  districts  large  valleys  run  approximately 
pcoullel  to  the  lines  of  watershed,  and  are  only  transversely  con- 
nected at  long  and  irregular  intervals  by  narrow  and  apparently 
accidental  gorges.  It  is  through  these  gorges  that  rivers,  after  much 
^randering  about  and  change  of  course,  find  their  way  to  a  lower 
level ;  and  they  often  seem  (the  Severn  for  example)  to  have  the 
greatest  difficulty  in  reaching  the  sea  at  all.  With  regard  to  marine 
denudation,  it  ought  to  be  remembered,  that  on  many  coasts  the  sea 
is  not  only  nmning  up  previously-excavated  valleys,  but  forming 
fresh  inlets,  frequently  long  and  winding ;  and  that  its  excavating 
power  in  these  inlets  is  often  increased  rather  than  diminished. 
It  is  not  true  that  the  sea  acts  on  the  principle  of  making  straight 
lines  of  coast,  for  we  everywhere  find  it  taking  advantage  of  the 
slightest  crevice  or  inequality  in  the  composition  of  ix)cks  as  a  com- 
mencement of  indentations  which  are  small  in  protected  situations, 
but  extensive  beyond  any  assignable  limit  on  coasts  that  are  fully 
exposed.  I  believe  that  coast  indentations  increased  by  current 
action  during  gradual  submergence,  and  current  indentations  in- 

^  Excepting  at  intermediate  levels  where  streams  have  had  space  to  acanire  con- 
siderable volume,  without  descending  so  far  as  to  lose  sufficient  inclination  of  channel. 
This  may  be  called  the  zom  of  maximum  atmospheric  denudation — the  higher  and 
lower  lands  the  minimum  zones. 


398  Wood— On  the  East  Essex  Orat^  ' 

creased  by  coast-action  (luring  omergence,  may  aasume  fomiB  iden- 
tical witi  moat  of  the  valleyB  and  gorges  which  diversify  the  surfwe 
of  the  land.  (See  some  excellent  obsorvations  on  the  marine  origin 
of  valleys  in  I^eU't  Eltmenia.y 


:  Eeutiow  which  thb  East  Kssei  Gbavkl  beaks 
>  TiiK  Strdcture  of  the  Wbald  Valley, 
Bj-  SEiRLKa  V.  Wood,  Juo.,  P.G.B. 

rthe  former  jMiper'  T  adverted  to  the  evidence  which  the  Th&mes 
gravel  affonled,  that  the  ehannel  in  which  it  wa«  deposited 
opene<l  oiit  over  the  Wenlden  area,  and  the  corroborative  evidence 
whioh  the  East  Essex  gravel  famished  of  a  similar  stoto  of  things. 

The  Map  atwompanying  tliis  paper  (see  the  Aogust  number) 
shows  tli£  East  Essex  gravel  running  down  from  the  Nf^.E.,  aerau 
lie  moulht  of  the  Thame*  and  Oroueh,  its  course  becoming  aa  it  nean 
the  Weald  parallel  with  the  eastern  edge  of  the  Thames  gravel 
In  conBequenec  of  the  estent  of  marsh  on  Ihe  cofiteni  diile  of  the 
Medway,  between  Chatham  and  Sheemuss,  the  extension  of  the 
gravel  in  this  direction  docs  not  appear ;  but  the  southern  tprmi- 
nalinii  of  the  great  slioct  iil  Hoo,  near  Rochester,  is  an  ahnipt  one, 
extending  along  a  lino  parallol  with  the  Chalk  escarpment  of  the 
Weald  at  that  part.. 

In  the  Thames  Valley  paper;  1  showed  (see  Section  7  «f  thai 
paper,  p.  103  of  Vol.  III.  of  this  Maqazine)  that  the  Thames  gnval 
was  cut  down  by  a  sharp  denudation  in  the  opponle  direeiion  to  tin 
river  Thamet,  and  in  the  direeUon  of  the  Weaid,  and  that  a  newv 
gravel  (x5)  extending  to  the  Chalk  country,  fonuing  the  north  ude 
of  the  Weald  Valley,  had  been  formed  under  the  brow  of  &e  l%amei 
gravel.  Now  the  features  exhibits  by  the  East  Essex  gravel  tn 
similar  in  this  respect;  foi  the  great  sheet  which  thus  t«rmiuatei 
parallel  with  the  contiguous  chalk  escatpmeat,  is  cut  down  in  tha 
most  decided  and  abrupt  manner  towards  that  escarpment. 

Owing  to  the  dip  imparted  by  the  upheaval  of  the  We&ld  oountij 
to  this  gravel  near  Bochester,  it  descends  eastwards  by  a  npid 
slope  to  the  Medway,  and  northwards  more  gradually  towards  tlie 
Nore ;  but  a  line  drawn  from  the  very  high  ground  occupied  by  this 
gravel  on  Hoo  Common,  to  the  nearest  scarp  of  the  North  Down, 
shows  this  cutting  down  very  distinctly.     (See  Sec  14  beside  H^) 

In  this  Section  the  gravel  {xi")  is  divided  from  the  Chalk  by  a 
considerable  thickness  of  London  clay  and  Lower  Tertiary  sand,  and 
the  whole  have  been  cut  down  together  to  the  Chalk  at  Kochester, 
and  a  newer  post-glacial  bed  (xS/^)  has  been  formed  at  their  foot 

I  Annren  to  other  paita  of  Mr.  Haw'i  lutiele  vill  b«  found  foraatalled  ii  At 
prewding  page*. 
>  OaouioicAL  HAOAxrtiSi'VQVWl.i'^.bl  mAW, 


Wood^On  the  East  Essex  Oravels.  899 

The  relation  thus  borne  by  the  East  Essex  gravel  to  the  adjacent 
Liower  Tertiaries  is  preserved  all  along  its  termination,  although  from 
the  original  form  of  the  trough  the  London  clay  thins  towards  the 
Medway.  Another  line,  however,  drawn  half  a  mile  further  east 
than  that  of  Sect.  14,  would  give  the  cutting  down  still  more 
abruptly.^  Unless  the-  Section  so  given  ccm  be  shown  to  be  erro- 
neous, how  (irrespective  of  the  other  and  concurrent  evidence  derived 
from  the  grouping  of  the  gravels  within  and  without  the  Weald 
Valley,)  can  the  conclusion,  that  the  denudation  which  exposed  the 
Chalk  through  which  the  Weald  Valley  is  cut  was  posterior  to  the 
East  Essex  gravel,  be  escaped?  The  Section  (14)  has  been  pro- 
longed into  the  actual  valley  of  the  Weald,  in  order  to  show  the 
distinct  terracing  down  of  the  East  Essex  gravel,  (fl54^,)  to  the  series 
x6  that  here  rests  in  the  Chalk,  and  from  that  to  the  series  x%  that 
occupies  the  Lower  Greensand  terrace ;  the  distinction  in  this  case 
from  ordinary  terracing  being,  that  the  great  elevatory  action  which 
^was  contemporaneous  with  the  denudation,  has  elevated  the  more 
recent  terraces,  and  depressed  the  older.  Ta  make  the  terracing 
appear  to  descend,  the  junction  lines  of  the  Chalk,  Gault,  and  Lower 
Greensand  should  be  produced  (with  the  same  inclination  that  they 
have  in  the  Section)  as  far  as  Hoo  Common,  and  the  lowermost  of 
them  then  treated  as  the  horizon  for  viewing  the  Section. 

In  order  to  show  the  complete  separation  of  the  channel  of  the 
East  Essex  gravel  from  that  of  the  Thames  gravel,  we  will  take  a 
series  of  sections  across  the  country  dividing  the  two  channels. 
(See  margin  of  Map  for  them.) 

In  Section  13  a  ridge  of  very  high  land,  extending  through  Kay- 
leigh  and  Hockley,  upon  part  of  which  an  outlier  of  the  Bagshot 
sand  still  remains  undenuded,  formed  a  well-defined  and  lofty 
boimdary  and  valley  slope  to  the  western  side  of  the  East  Essex 
gravel;  while  in  Section  15  (which  cuts  the  same  ridge  more  to  the 
Bouth,  but  which,  for  the  purpose  of  testing  the  possibility  of  any 
former  connection  of  the  two  gravels  along  the  Thames  mouth,  is 
carried  within  a  mile  of  the  marshes,  and  parallel  to  that  mouth) 
we  see  that  this  dividing  ridge  is  equally  well  marked,  and  is  more- 
over capped  at  Hadleigh  Common  and  Great  Wood  by  a  denudation 
gravel  {x2)  corresponding  to  one  of  those  shown  in  tlie  section  of 
the  north  side  of  the  original  Thames  Valley.  (Section  No.  1,  Vol. 
m.,  p.  58.)     Section  16  (drawn  still  nearer  the  point  where  the  two 

*  In  the  mapping,  by  the  Geological  Survey,  of  the  only  portion  of  the  East  Essex 
gravel  that  has  yet  been  published  by  them,  that  within  two  miles  of  llochester,  the 
gravel  is  made  to  overlap  the  junction  of  the  London  clay  with  the  Woolwich  beds  at 
CJockham  Wood  Reach,  whereas,  it  is  reallv  divided  from  the  Woolwich  beds  there  by  a 
considerable  thickness  of  London  clay,  and  all  three  beds,  including  the  gravel,  should 
sweep  round  parallel  to  Cockham  Wood  Reach,  and  to  the  scarp  of  the  Douma.  The 
gravel  is  also  not  carried  far  enough  in  the  Survey  sheet  to  the  west,  there  being 
several  exposures  beyond  the  boundary  given  to  it  there.  The  delineation  of  the 
gravel  in  the  Survey  sheet  is  so  made  as  to  appear  at  this  part  as  though  the  chalk 
sides  of  the  Weald  \  alley  had  been  formed  before  the  CTavel  came  into  existence. 
The  corrected  delineation  at  this  part  is  given  in  an  enlargement  at  the  foot  of  the 
Map  accompanying  this  paper.  No  distinction  is  of  course  made  in  the  Survey  Ma^ 
between  this  gravel  and  those  which  I  haye  grouped  as  wrreoral  fraLOcesavt^  ««a5». 
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dmnnftli  ooE'vwged)  showi  flie  dmdmg  lidg^  the  wammSt'ot  iHtfA 
10  oompied  l)y  Biid<qr  Hm  Wood,  eqittlty  TUaaeolioii 

hai  been  extended  ao  as  to  .cron  bou  the  tmiB  into  irluflh  Urn 
Thames  gmvel  ohannel  ia  here  divided  by  a  amall  iaUad,  fimned  hf 
what  10  now  Telegraph  Hill,  near  Swanaoomb,  on  the  arnnmH  k 
whioih  alflo  oooma  a  patoh  of  the  denndatfam  ffravel  «2.  In  oowai 
quenoe  of  the  great  extent  of  the  break-up  and  denndaiCiom  thai  lot 
lowed,  the  Upper  Briokearth  having  ao  altered  tfaia  aeotion  firom  ili 
eondition  during  the  Thames  gravel  period,  a  leatoration  of  it  to  lUi 
eondition  has  hem  attempted  beneath  the  aeotion.  Hie  aaotktt  k 
oanied  to  Hoo  Oommon  to  ahow  the  poaitian  that  the  atailiBf 
point  from  which  the  Weald  terzaoea  down  in  Seetioa  14,  oooijiiai 
zelativelj  to  the  Thamea  gravel  ohanneL 

I  sabmit  that  unless  Seotions  18, 14, 15,  and  16  oan  be  shown  ta 
be  inaoourate,  the  oonduaion  oannot  be  eaoi^ed  that  the  East  Basai 
and  the  Thames  gravels  were  the  deposits  <k  independent  ohannall 
opening  into  a  oommon  sea  at  a  point  of  inoaenlatian  near  Ttooheatar 
lliis  sea  ooonpied  all,  exoept  1^  extrenie  north-west  oomer,  of  fta 
oountj  of  Kent  The  seotions  illustrating  this  former  geognyiUod 
foature  might  be  multiplied,  but  those  given  seem  suffioient  fo  HtB 
purpose  without  enlarging  further  upon  this  part  of  the  anbjeet. 

If  my  readeiB  will  now  look  at  the  Map,  and  at  the  grouping  of 
the  gravels  («6)  that  ooour  on  the  Lower  (3ieensand  terraoe^  wUoh 
opens  out  beneath  the  esoarpment  of  Ohalk  near  Snodland,  and  that 
near  Otford,^  they  will  see  that  iu  both  cases  these  gravels  lie  at  tha 
mouth  of  the  trumpet-shaped  openings,  through  which  the  riven 
Darent  and  Medway  now  flow  from  the  Weald ;  and  that  these 
openings  uxpand  towards  the  Weald  as  the  mouths  of  rivers  would 
do  if  a  sea  were  there,  hut  in  the  opposite  direction  to  th<U  m  wkiA 
these  rivers  now  flow.  More  than  this,  however,  they  will  see  that 
the  gravels  of  the  Lower  Greensaud  terrace  eg^nd  with  these  moiilk, 
and  that  the  area  of  the  strip  of  Lower  Oreensand  which  underUee 
the  Chalk  escarpment,  is  broadest  opposite  these  trumpet-shaped 
openings,  and  regularly  narrows  off  as  it  recedes  &om  them.  Does 
not  this,  I  would  ask,  point  distinctly  to  a  copious  watershed, 
coupled  with  a  tidal  entry  and  reflux,  having  taken  place  at  this 
part  contemporaneously  with  the  elevation  of  Uie  country,  by  whidi 
the  Chalk  has  been  in  this  part  more  extensively  denuded,  and  the 
Chalk  escarpments  pushed  proportionately  further  back  ?  In  these 
two  trumpet-shaped  openings  we  have  respectively  the  mouths  of 
rivers  into  one  of  which,  that  opening  by  Sno^nd,  the  broad 
channel  of  the  East  Essex  gravel  had  shrunk ;  and  into  the  other  of 
which,  that  opening  by  Otford,  the  drainage  collecting  in  the  dessi- 
cated  Thames  Gravel  Valley  made  its  way  to  the  sea.  The  succes- 
sion of  the  gravels  does  not,  however,  end  with  jcG,  for  it  may  be 
seen  that  the  (impure)  gravels  of  the  Weald  clay  bottom  (x7)  open 

^  Thia  is  tho  portion  of  Map  that  has  been  reduced  from  the  Geological  Surrey 
Sheet.    Whatever  hesitation  maj  be  felt  in  admitting  the  aocnracy  of  the  part  (that 
north  of  the  parallel  of  Rochester^  which  has  been  reduced  from  mj  own  aurreyi 
nonef  1  presame,  will  be  eatMctaxoeataXo  thk^ortba. 
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out  in  identically  the  same  manner  as  those  of  the  Lower  Greensand 
area,  lying  at  the  mouths  of  the  trumpet  opening  of  Snodland,  and 
are  a  repetition  of  them  on  a  wider  scale.  They  lie  at  the  mouth  of 
a  narrow  and  less  deeply  cut  valley,  that  expands  in  a  similar  way 
towards  the  south,  near  Yalding.  The  configuration  points  very 
obviously  to  these  gravels  being  the  accumulation  at  the  mouth  of 
the  river -disclmrge  after  the  Lower  Greensand  area  had  been 
elevated,  and  the  sea  reduced  to  the  Weald  Clay  portions  of  the 
Weald  Valley.  From  the  ramifications  of  these  gravels  up  the 
courses  of  several  streams,  however,  it  seems  probable  that  their 
deposit  continued  after  the  reversal  had  begun,  and  the  flow  of  the 
drainage  directed  into  its  present  course. 

The  gravels  and  brick-earths  grouped  in  the  sections  under  the 
symbols  9 5,  x5\  x5*,  etc.,  form  a  series  of  several  gradations  in  age 
when  compared  in  position  with  each  other,  but  none  of  them  mark 
aay  abrupt  or  decided  horizon  in  the  denudation.  They  generally 
tail  off  on  to  the  bare  Chalk  country  of  the  Downs,  and  seem  to  have 
been  accompanied  by  a  continuous  elevation,  without  any  such  change 
as  would  give  rise  to  a  line  of  coast,  snfiiciently  decided  a»  to  bo  now 
reoognizable;  but  in  the  line  of  the  scarp  of  the  Chalk  Downs  we  reach 
a  stage  at  which  some  very  powerful  cause  nmst  have  come  into  play 
BO  as  to  give  rise  to  the  sharply  marked  geographical  feature  which 
this  stage  represents.  I  thii^  that  the  state  of  things  which  can  be 
traced  as  having  existed  during^  the  East  Essex  and  Thames  gravel 
periods  will  throw  light  upon  the  origin  of  this  marked  feature. 

Li  division  5  of  the  Map  I  have,  in  order  to  render  the  argument 
intelligible,  represented  what  I  conceive  to  be  the  terracing  down  of 
the  Thames  and  East  Essex  gravels,  first  to  those  of  the  Lower 
Greensand  terrace,  and  then  to  those  of  the  Weald  clay  bottom,  or  in 
other  words  the  successive  southerly  advance  of  the  coast  line  ;  while 
in  division  3  of  the  Map  I  have  delineated  what  the  distribution  of  the 
Thames  and  East  Essex  gravels  indicates  as  the  geographical  outline 
of  that  period.*  In  it  the  sea  occupies  the  Chalk  country  of  the 
South  of  England  and  the  place  were  the  Weald  valley  was  after- 
iitards  excavated.*  Now  if  we  imagine  the  upcast  of  the  country,  oc- 
cupied now  by  the  North  Downs,  and  thence  continuously  across 
into  Northern  France,  to  have  succeeded  this  state  of  things,  and  to 
have  been  accompanied  by  the  formation  of  the  series  x5,  x5',  x5'\ 
etc.,  we  can  realize  tliat  by  it  the  sea  of  the  South  of  England  would 
have  shrunk  into  a  much  smaller  compass,  and  that  its  northern 
limit  was  marked  by  the  line  of  the  North  Downs,  stretching  across 
the  straits  of  Dover,  and  passing  round  the  Bas  Boulonnais.  The 
limit  thus  supposed  is  delineated  in  division  4:  of  Map,  the  North 

*  Restorations,  such  as  are  attempted  in  division  3  and  4,  are  regarded,  and  justly 
so,  with  mucli  suspicion.  I  have  only  resorted  here  t/)  that  course  in  order  Ui  render 
roy  views  of  tlic  pro^^ress  of  the  izreat  post-jflacial  denudation  intelligible  at  a  glance, 
when  pages  of  description  would  fail  in  that  object. 

-  The  attenuation  of  the  Chalk  over  the  Weald  centre,  and  exposure  of  the 
upper  part  of  the  beds  l)eneath  it  at  this  time,  as  also  the  possible  erosion  of  a  part  of 
the  I>Gwer  Tertiaries  over  the  Weald  during  some  part  of  the?  Mid<lle  Tertiary  peri(»d.» 
may  be  remembered  here,  for  exactness  sake,  but  it  is  not  maXci'vA  \q  \Xv^  v«^gMsv«^. 
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Sea,  or  rather  that  part  of  it  wfaioh  intervenes  between  Eaaeac 
Belgium,  not  havings  aooording  to  tibe  evidence  affofded  by  the  vat 
leys  of  the  Crouch  and  Blaokwater,  and  by  the  month  of  theThamei^ 
yet  oome  into  erirtenoe.  Now  if  we  a^y  to  auoh  a  state  of  oon- 
figmation  the  xesnlt  which  takes  plaoe  where  the  tide,  passing  n 
a  long  fhnnel-^diaped  opening  has  no  outlet,  we  shall  get  a  tiddi 
erosive  aotion  of  which  onr  present  coasts  offer  no  parallel ;  for  As 
funnel,  whose  head  terminated  in  the  Wesld  valley,  would  have  iti 
base  &r  down  towards  the  South- West  of  Bnghmd.  Hie  Bay  cf 
Fundy,  it  is  well  known,  acts  in  this  way,  the  tide  having  no  ooSlsli 
and  were  the  isthmus  between  Dover  aoid  Calais  restoxedt  I  can  sfs 
no  reason  why  the  same  should  not  recur  in  the  British  GhsnnsL 
At  the  present  day,  however,  the  branch  tidal  wave,  whidi,  parting 
from  thegreat  ocean  tidal  wave  beyond  the  Land's  £nd,  flows  up  As 
British  (Suumel,  is  met  near  Beachy  Head  by  another,  and  nuns 
rapidly  travelliug  branch  wave,  that  passes  round  Scotland,  flows  id 
the  North  Sea,  and  the  erosive  power,  or  ezoessive  rise  and  fidl  rf 
tide,  which  would  be  produced  by  each,  if  arrested  by  an  isthrnm 
between  Dover  and  Calais,  is  thus  neutralised.  It  seems  to  me  thsk 
in  such  a  power'  we  have  an  agent  equal  to  Ae  formation  of  the 
scarp-line  of  Ae  Downs ;  and  when  we  know  that  this  line  is  dis- 
tincdy  carried  round  the  Bas  Boulonnais,  and  only  broken  through 
by  the  Straits  of  Dover,  it  seems  rational  to  adopt  it  in  explana- 
tion of  Ae  case  presented.  Let  us,  Aen,  suppose  a  series  of  furAer 
upcasts  OYor  Ae  Weald,  accompanied  wiA  those  disturbances  wfaicli 
wc  Lave  seen  evidence  to  consider  took  place  at  a  very  late  period, 
and  produced  Ae  rectilinear  mouths  of  the  Thames  and  Crouch,  gave 
rise  to  Ao  re-excavation  of  Ae  valleys  of  Ae  Crouch  and  Blackwater 
Estuary,  and  brought  into  existence  Ae  NorA  Sea  between  Essex 
and  Belgium,  with  eventually  a  reversal  of  the  drainage  of  Ae 
Medway  and  contiguous  rivers.  We  should,  in  Ae  state  of  things 
supposed,  have  Ae  NorA  Sea  much  as  it  is,  and  the  British  Channel 
only  differing  from  its  present  form  between  Kent  and  Sussex,  and 
the  French  coast  by  an  extension  of  it  up  that  portion  of  Ae  Weald 
Valley,  which  is  occupied  by  the  Weald  clay  bottom,  and  boA  seas 
exerting  their  tidal  scour  until  by  Ao  giving  way  of  the  isAmus,  by 
fracture,  or  erosion,  Ae  present  neutralizing  effect  of  Ae  tidal  meeting 
ended  that  state  of  things,  and  allowed  Ae  rise  of  the  land  to  proceed 
wiAout  Ae  counterbalancing  effect  of  this  erosion. 

In  Ais  review  of  hypoAetical  causes,  I  have  supposed  Ae  North 
Sea  as  exerting,  Aough  in  a  less  marked  degree,  the  same  erosive 
tidal  power  near  its  head  by  Essex,  and  we  should  look  for  some 
evidences  there  of  its  action.  I  Aink  that  these  may  be  found  in  Ae 
lofty  inland  cliffs  of  London  clay,  bounding  the  marshes  of  Ae 

^  Probably  aided  bj  the  passnc^  of  <thorc-ico,  as  suggested  by  Mr.  Brodie  in  re- 
ference to  the  Somme  Valley  (\ol.  III.,  p.  278,  of  this  Mao.).  In  that  Tiew  of 
Mr.  Brodie,  so  fur  as  it  goes,  I  concur,  as  I  regard  the  Somme  Valler  as  contempo* 
raneous  with  that  of  the  Weald,  but  without  the  previous  formation  or  an  isthmus  to 
cut  off  the  North  Sea  tide,  I  cannot  sec  how  any  more  tidal  rush  could  ariae  in  tfai 
old  trough  of  the  Somme  than  now  exists  in  the  equally  fiumel-flhaped  mouth  of  the 
,  Thames  itirer. 
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Thames  month  on  the  north  side,  and  in  those  through  which  the 
Cronch  passes  above  Cricksea ;  and  especially  in  the  deeply-scoured 
Upper  Valley  of  the  Crouch  and  Valley  of  the  Blackwater  Estuary  ; 
and  in  the  formation  of  the  ridge  firom  Althome  to  S tow-Mary, 
which  has  divided  these  valleys,  and  formed  them  out  of  one  original 
valley  into  their  present  separate  condition. 

I  must  ask  my  readers  once  more  to  look  at  the  Map,  and  to 
observe  that  the  trumpet-shaped  openings  by  Snodland  and  Otford 
are,  after  all,  only  the  continuations  of  the  great  curvilinear  ti'ough 
which  forms  the  Upper  Valley  of  the  Crouch,  and  the  valley  of  the 
Blackwater  Estuary.  The  original  inequality  of  surface,  imparted 
by  the  forces  causing  the  elevation  of  the  Boulder-clay  (or  Upper 
Drift)  sea,  has  taken  this  symmetrically  curved  form ;  the  symmetric 
repetitions  of  the  curves,  shown  on  tlie  Map,  cutting  through  the 
Boulder-clay  as  far  as  Eutlandshire.*  Of  the  powerful  (earthquake) 
wave-like  lateral  thrust,  giving  rise  to  these  inequalities  we  have  an 
example  in  the  ridges  intersected  by  Section  9.  It  is  the  deepening 
effect  of  denudation  that  has  made  these  troughs  so  conspicuous  in 
some  places  to  what  they  are  in  others.  This  denudation  has  been  great 
in  the  valleys  of  the  Blackwater  Estuary  and  Upper  Valley  of  the 
Crouch,  but  far  greater  in  the  tnunpet  shaped  mouths  of  Snodland 
and  Otford.  The  excessive  scour  of  the  eastern  part  of  the  Weald — 
whose  direction  transverse  to  these  older  curvilinear  troughs  has 
been  (west  of  Maidstone)  induced  by  the  rectilinear  direction  of  the 
movements  that  succeeded  the  Thames  gravel — ^has  almost  obliterated 
the  curves  in  the  Weald  Valley,  but  they  re-appear  in  the  less  de- 
nuded area  of  the  South  Downs.  These  curves  are  only  one  set  of 
a  numerous  and  intricately  inosculating  series  that  extend  not  merely 
over  the  whole  of  the  area  south  of  Flamborough  head,  occupied  by 
deposits  from  the  Lias  upwards,  but  also  over  the  area  occupied  by 
similar  deposits  in  France.*  Some  of  those,  originating  far  away  in 
France,  can  be  traced  into  England,  and  into  inosculation  with  those 
that,  in  so  marked  a  maimer,  cut  through  the  Boulder-clay  and 
Middle  Drift  here.  Their  intricate  connection  with  each  other,  were 
their  system  shown  on  a  map,  would  satisfy,  I  think,  any  observer  of 
the  unity  and  contemporaniety  of  their  origin ;  while  the  relation 
they  bear  in  this  country  to  the  Boulder-clay  shows  them  to  have 
originated  subsequently  to  that  deposit,  and  before  the  formation  of 
the  Thames  gravel ;  in  a  word,  shows  them  to  have  originated  under 
the  Boulder-clay  sea,  and  by  denudation  during  its  emergence. 
This  fact,  with  the  structure  of  the  gravel  beds,  wliich  in  these 
j>apers,  I  have  been  endeavouring  to  elucidate,  and  the  features  of 
the  denudation  that  has  accompanied  them,  does,  in  my  mind,  point 

*  Of  these  arcs  cutting  through  the  drift,  the  repetitions  of  the  arcs  forming  the 
curved  yalleys  (shown  in  Division  1  of  the  Map),  the  principal  is  that  extending  from 
Heading  to  Hitchin.  The  symmetrical  coincidence  of  this  arc,  and  the  cut  which 
(between  llemel  Hempstead  and  Royston)  it  mnkps  through  the  Upper  and  Middle 
Drift,  may  be  seen  in  the  small  sketch  Map  in  Division  3.  The  next  great  repetition 
is  the  arcW  Market  Harboro,  Rockingham,  etc.,  which  cuts  in  a  similar  way  thxough 
the  Upper  Drift,  capping  the  heights  between  those  places. 

'  I  nave  carefully  extracted  them  all  from  the  Ficuch  OidnocKiQQ  ^Qi^%, 
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irreristibly  to  the  extension  of  the  Boolder-day  Mft  oirer  the  noifli 
of  France,  and  to  the  denudation  which  I  have  traced  having  hen 
the  lesultof  the  emergence  of  the  ooontry  from  that  »ea»  gioaily  pph 
longed  in  aome  |)art8y  and  accompanied  by  much  aubteirrBneaa  db* 
torbance/  The  importance  of  thia,  the  Poet-glaoial  period,  haa  jl( 
to  be  realised,  and  the  length  of  ita  duration,  marked  rather  by  Aft 
amomit  of  depositB  denndS  than  hv  those  fimned  in  it,  i%  I  beiim 
fxsaroely  imagined.  The  Upper  Drift  or  great  Bonlder-blay  of  fta 
eastern  and  central  coantieacrf  "KnglaiKl  (for  there  is  one  andpoMQ^F 
even  two  Boulder<day8  older,  as  weU  aa,  at  least,  one  lliat  la  name 
in  these  counties),  bears,  whercTer  it  rests  oa  strata  newer  thaafll^ 
Trias  sooth  of  Flamboroiigh  Hea4«  evidence  of  having  been  affonled 
by  a  series  of  disturbances,  amiaientlT  simoltaneoos,  and  taldngtfi 
curvilinear  form,  which  were  rollowed  by  its  elevation  firom  the  aeSi 
This  disturbance,  or  physical  break,  I  regard  as  a  naigoral  dividiv 
line  between  the  glacial  and  post-glacial  perioda;  all  the  beds  tennsa 
post-glacial  occupying,  over  this  aiiea,  a  positi0n  that  is,  m  ^fad;  an* 
conformable  to  the  Upper  Drift,  althou^  they  be,  for  the  moat  psit 
not  in  contact  with  it.  On  the  older  side  of  this  dividing  line^  tlis 
disturbances,  or  unconformify  between  the  successive  formationsi  an 
insignificant ;  while  on  the  newer,  or  post-glacial  aide,  they  have 


^  Hr.  Preitwieh  taket  a  totaU^r  oppotitt  mv  to  tlMtwiMi  I  hata . 

Touring  in  these  papen  to  eftablub,  for  he  lays  (Qaart.  Joun.  CM.  800^  tdL  so. 

p.  441;,  **The  old  men  of  tbo  Wealden  area  debouched,  as  do  those  of  the  premt 
day,  outwards  into  the  Thames  Tallcy,  but  were  of  much  greater  size  and  extent" 
In  describing  the  GraTels  of  the  Weald  Yallej,  also,  Messrs.  Le  Neve,  Foster,  aad 
Topley  (Quart.  Joum.  Geol.  Soc.,  vol.  xxi.  p.  464)  expressed  the  decided  opiaiot 
that  toe  cicaTation  of  that  valley  between  its  Chalk,  escarpments  had  been  due  to  the 
action  of  the  Mcdway  *Jhwing  in  the  8am$  directum  as  tU  prw9tnt*  during  the 
Glacial  period,  the  Weald,  they  say  (p.  465)  "not  appearing  to  hare  been  under 
water  at  all  during  that  period."  That  the  latter  genUemen  would  hare  arrived  aft 
the  opinion  that  the  denudation  formiuj^  the  valley  and  giving  rise  to  the  gravds 
was  caused  by  the  Medway  flowing  in  this  direction,  in  the  face  of  their  own  carefully 
drawn  map  of  those  gravels,  seems  strange  Pressed  by  the  difficulty  that  the  chiu 
part  of  the  material  composing  the  gravels  of  the  GTcen«and  terrace  came  firoB 
the  north,  these  gentlemen  have  resorted  to  a  small  tributary  of  the  Medway  that  ia 
one  part  of  its  course  approaches  the  Tertiary  area,  as  the  source  from  whioh  the 
principal  part  of  the  material  of  these  ^vels  was  derived ;  and  from  the  direction  of 
the  green  line  in  the  map  accompanying  the  "Theoretical  Considerations"  of  Ur. 
Prestwich,  in  the  Philosophical  Transactions,  part  2,  1864,  that  genUeman,  it  woaM 
seem,  takes  a  similar  view  of  the  origin  of  the  cretaceous  debris.  With  respect 
to  the  converse  of  this  proposition,  i.e.  the  presence  of  pieces  of  Wealden  aniidstone 
in  these  gravels,  there  seems  no  reason  why  it  should  not  have  arisen  by  shore  ios 
transport  from  islands  which  bad,  at  this  period,  come  into  existence  in  those  parts  of 
the  Hastings  sand  country  that  are  most  elevated.  The  occasional  occurrence  of  lasd 
and  freshwater  shells  in  some  of  these  gravels  is  not  eonelwrtve  evidence  that  the  gravek 
were  of  freshwater  origin,  as  we  find  these  shells  intermingled  with  such  saltwater 
forms  as  Scrobieularia  piptrata  and  Tellina  eoliduU  in  the  Clacton  bod ;  but  when  we 
consider  that  these  gravels  were  formed  at  the  mouth  of  a  river,  and  reflect  how  likely  it 
is  that  a  closed  sea,  such  as  tliat  of  which  1  hare  been  supposing  the  Weald  Valley  to 
have  formed  the  head,  should,  under  subarctic  conditions,  have  approached  (except 
in  the  existence  of  a  tide^  the  brackish  condition  of  the  present  Baltic,  the  obstacle 
to  the  marine  theory,  ariaing  from  the  presence  of  freshwatei*  shells,  does  not  appesr 
a  very  sctious  one.  The  formation  of  gravel  at  aU  during  the  latter  part  of  the 
pc.iod  in  tlic  Weald  mav,  indeed,  have  beeu  due  to  this  freshwater  coudiiiou  [ler- 
^littini'-  the  formatioQ  of  ice. 
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been  ezoeesiTe  and  repeated.  DenndatioTiB,  rivalling  that  which  I 
have,  in  these  papers,  endeavoured  to  establish,  and  contemporaneoos 
with  it,  have,  I  believe,  taken  place  in  other  parts  of  England ;  of 
"which  the  greatest  effects  are  exhibited  by  the  region  of  the  Isles  of 
Wight  and  Parbeclc,  of  Somersetshire,  and  of  the  combined  district 
of  South-east  Yorkshire  and  North  Lincolnshire.  In  the  latter 
instance  there  is,  I  think,  evidence  to  show  this ;  but  in  the  other 
cases  the  evidence  is  defective  for  want  of  a  starting  point  of  Upper 
Drifts  nearer  than  that  crowning  the  brow  of  the  Thames  valley. 
What  is  wanted  in  the  case  of  the  Isle  of  Wight  area  is  a  starting 
point  Upper  Drift  resting  on  the  Upper  Bagshot  series  of  Hamp- 
shire ;  and,  notwithstanding  the  general  denudation  of  the  Upj^er 
Drift  south  of  the  Thames,  it  is  not  unlikely  that  patches  of  this 
formation  may  remain  on  the  great  Tertiary  tracts  of  the  south  of 
England.  Very  small  patches  of  it  frequently  occur  in  the  east  of 
England  in  the  midst  of  wide  tracts  of  the  denuded  inferior  bcils, 
frequently  from  having  been  let  down  by  faults;  and  I  am  not  with- 
out hope,  therefore,  that,  if  the  attention  of  geologists  resident  in 
the  neighbourhood  of  the  great  Bagshot  tracts  of  Chobham  and 
Frimley,  and  that  of  the  New  Forest,  were  directed  to  this  object, 
some  trace  of  the  Upper  Drift  might  be  discovered  there. 

No  confirmation  of  the  supposed  occurrence  in  the  Thames  gravel 
of  the  flint  implement  found  in  Gray's  Inn  Lane,  and  described  by 
Mr.  J.  Evans,*  has  yet  been  obtained ;  and  the  extensive  and  freely 
worked  sheets  of  the  Thames  and  East  Essex  gravels  have  failed  to 
yield  what  has  occurred  in  such  abunrlance  in  the  gravels  of  the 
Somme,  Seine,  Little  OiLse,  and  Lark  valleys,  and  in  those  of  the 
Avon  at  Salisbury,  of  Hampshire.  Biddenham,  etc.  I  would  not 
hazard  a  conjecture  whether  or  not  man  dwelt  in  Britain  during  the 
Thames  and  East  Essox  gravel  peri^^I ;  but  certainly  the  alisence 
of  his  remains  in  that  gravel  does  accrini  with  the  far  higher 
antiquity  assigned  to  it  here  over  th'ise  in  which  his  remains 
have  occurred.  From  the  delineation  I  have  given  of  the  outlines 
of  land  and  sea  during  the  Thames  gravel  j->erio<l,  it  will  l>e  seen 
that  I  regard  the  Chalk  o^untry.  out  of  which  the  valley  of  tlic 
Somme  and  of  that  at  Salisbury  was  forme^l,  as  underg'iing  denu- 
dation by  the  sea  at  this  time;  and  tliat  it  was  not  until  this 
denuded  Chalk  wa.s  '-I^.-vated.  that  the  valley  of  the  S'/mme,  the 
Avon,  and  of  the  Weald,  were  cut  out  of  it  In  thii»  fctat/;  of 
things  the  gravels  of  the  Somme.  .Seine,  and  Avon,  would  come 
more  into  corektion  with  those  descril^d  under  the  hyialy>l,  xo, 
etc.,  or  eli5e  of  thofee  of  the  Wealden  Gr'^.-itf'jaid  t/:rnir,r-  (x^t),  and, 
taking  all  things  known  of  them  \nu*  <>jniiv\*ir'iXvjXi,  I  think  uf^r(:t(t 
with  the  htter  xG;.  It  la  true  that  in  the  forrn'-r  C^r^na  fiamwdU 
occiurs,  which  d^xr*  not  seem  to  have  l^ien  devj^.-te-l  in  tli';  latt/rr; 
but  as  this  lihell  has  retreated  in  a  s/^-i^^i-^^sSfc^Vfrly  *\\r*:f^\*fU  i/,- 
wards  the  Nile,  in  the  int/.-rval  be*w*:en  t;.  ;n  and  now,  it*  ppiV.'n^X; 
in  France,  and  it«  abisence  in  this  country,  duri.'.^  the  yzri'A  uatrVt-A 
by  series  -t6,  may  not  l>b  in^-^yii^Utest.    The  '^^vt:hi  of  h'Aford  aiul 


406  iMidiir&i^On  ZoMtiaria  B^o$a. 

the  briok-earth  of  Hozne  may,  ao  Ikr  aa  their  j»offt<ibii  affincda  a  dms, 
be  of  any  age  Bubeequent  to  the  Bonlder-day ;  but  those  deaocibed 
by  Mr.  PreBtwich,  near  Beool^er,  containing  C^jfrma/miiMialM,  as  mil 
as  those  of  Sangatte,  near  Calais,  would,  both  by  their  position  sod 
oiganio  oontonts,  seem  to  Mi  into  the  series  x6 ;  while  those  it 
Wissant,  described  by  Mr.  Day  at  page  115  of  theSrd  volnmeof  tins 
Maoazinx,  would  seem  to  come  nearer  to  the  series  «6  than  any 
other.  '*  The  clay  with  flints"  and  "bridk-earth "  of  the  Oidnanoo 
Surveyors,  which  occupies  a  belt  of  the  Chalk  country,  atietciiisg 
from  near  Marlborough  to  Hig^  Wyoombe,  seems  by  positioii  to 
come  nearest  to  the  group  x5. 


lY. — Sons  Obskbvatiohs  oh  ths  Zoasthamia  Ruooma^ 

By  QxmKwm  LzmiRmSic,  Fh.lf. 

[CbiUtfitied  yrom  ike  Awijfui  Number,  p.  861. J 

[PLATE  XIV.i] 

fTTHE  next  operculated  species  which  claims  our  attention  is  As 
X  (jaleecla  GoUandiea  of  F.  Boemer»  This  species  has  been  re- 
moved from  the  class  Brciekiopoda  in  a  list  of  the  Upper  Silurian 
Brachiopods  which  I  published  in  1860.  I  now  give  my  reasons  fir 
so  doing  (then  but  briefly  indicated). 

The  shell  presents  on  its  exterior  two  different  surfaces,  one 
almost  flat  and  triangular,  the  other  convex  (Plate  XIV.  Figs.  8-11, 
etc.)  Tlie  shell  has  thus  the  shape  of  an  irregular  semi-cone. 
Close  and  in-egidar  lines  of  growth  continue  interruptedly  acroee 
these  surfaces,  and  give  the  flat  one,  especially,  a  wrinkled  appear- 
ance. Rectangiilar  to  these  lines,  or  parallel  to  the  longitudinal  axis 
of  the  shell,  are  seen  extremely  delicate  and  dense  stria;.  The  flat 
surface  is  divided  in  the  middle  by  a  longitudinal  ridge,  which  is 
formed  by  two  or  three  larger  strisB,  and  by  a  regular  folding  out- 
wards of  the  rim  of  the  calyx.  At  the  rounded  angle,  where  the 
two  different  surfaces  meet,  rootlike  processes  project,  just  as  in 
GomophjUum,  They  often  occur  in  pairs,  in  some  instances  on  the 
flat  siurface,  in  others  (Plate  XIV.  Fig.  12  and  13)  on  the  convex  ride. 
By  means  of  these  rootlets  they  flxed  themselves  in  their  young 
state  to  IIa1ycit€8j  FavositeSf  and  other  marine  bodies.  The  rootlets 
are  perforated  by  a  very  narrow  channel,  which  opens  within  the 
calyx.  Of  all  the  CyathophyUtna  provided  with  rootlets  none  so 
clearly  shows  the  connection  between  the  channel  of  tlio  rootlet  and 
the  cavity  of  the  calyx  as  this  species.  The  membrane  which  lined 
and  secreted  the  walls  of  the  calyx  then  formed  small  branches, 
which  also  secreted  calcareous  matter  around  themselves  and  thui 
formed  these  rootliko  tubes.  Their  function  of  attaching  the  shell 
ceased  when  this  became  of  too  great  a  size,  they  then  curve  back- 
wards along  the  flat  surface,  and  terminate  on  it  without  opening; 
consequently,  they  continued  to  be  formed  long  after  their  origiiud 

^  For  Plate  ^IN .  w»  OicAuUk^.^  Kni^^^^l*  Ul-i  P*  356. 
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lanctioir  Bad  ceased.  During  growth  the  flat  snrface  was  elevated 
above  the  body  on  which  it  originsdly  rested,  and  became  more 
curved.  It  is  probable  that  the  shell  became  &ee  when  its  size 
became  too  large  in  proportion  to  its  points  of  attachment,  as  in 
£^*op^yU«m,  or  more  clearly  in  PalaocycluB  porptia^  The  form  of 
the  shftU  is  very  variable.  The  conical  shape  is  seldom  regular. 
The  apex  is  commonly  bent  towards  the  convex  side.  Sometimes 
the  shell  is  extremely  long  and  narrow  (Plate  XIV.  Fig.  10).  In  this 
species,  also,  the  animal  reduced  its  shell  and  formed  a  new  calyx 
within  the  old  one  (Plate  XIV.  Fig.  12) ;  this  is  not,  however,  to  be 
confounded  with  the  budding  as  described  below. 

The  opening  of  the  calyx  (Plate  XIV.  Figs.  8  and  11)  is  semicircular ; 
it  is  highest  at  the  flat  surface.  The  interior  cavity  occupies  almost 
three-fourths  of  the  total  length  in  short  and  broad  specimens,  and  is 
«nly  a  shallow  depression-  in  the  long  shells.  The  bottom  and  the 
walls  of  the  calyx  are  covered  with  convex  vesiculce,  having  a 
diameter  of  nearly  five  millim.  The  bottom  ends  in  a  pit,  which 
continues  on  the  concave  wall.  In  the  middle  of  the  flat  wall  there 
projects  a  short  and  blunt  ridge  or  tooth,  homologous  with  the  median 
septum  of  Hie  other  Rurjosa,  This  waU  is  also  covered  with  narrow, 
close  and  indented  striae,  parallel  to  the  middle  tooth.  They  are  very 
short,  and  but  few  stretch  over  the  vesiculas  before  they  terminate. 
When  tiie  shell  is  weathered  it  seems  as  if  the  flat  wall  were  covered 
•with  long  and  narrow  rows  of  small  depressed  points,  instead  of 
these  septa  of  the  second  order,  which  are  then  very  obscure.  In 
place  of  the  middle  tooth  there  is  seen  a  shallow  groove  or  depression. 
The  opposite  vaulted  wall  is  rather  smooth  above  the  vesiculro ;  its 
striae  or  septa  are  distant,  low,  and  more  indistinct.  The  middle  one 
opposite  the  tooth  of  the  flat  wall  is  more  prominent  and  long,  and 
i^nd  reaches  to  the  bottom  of  the  pit.  In  the  angles  between  both 
the  walls  are  seen  small  depressed  points  or  holes,  the  openings  of 
root-channels.  In  the  young  shells  (Plate  XIV.,  Fig.  9),  the  mouth 
of  the  calyx  is  more  oblique,  the  primary  septum  is  more  prominent 
than  in  the  older,  it  almost  reaches  to  the  bottom ;  the  vesicula;  and 
the  lateral  septa  are  indistinct  and  small,  the  mouths  of  the  root- 
channels  are  very  apparent. 

In  the  propagation  of  this  species  budding  seems  to  have  been  of 
^eat  importance  (see  Plate  XIV.  Fig.  14).  In  thirty -two  specimens 
out  of  ninety  young  shells  only  six,  from  five  to  seven  millims  long, 
are  independently  fixed.  This  attachment  of  the  young  to  the  parent 
might,  at  first,  seem  quite  accidental  as  when  shells  of  other  animals 
{Syringopara^  CyathophyUa,  and  i^atrost^wiep),  have  grown  in  the  interior 
cavity  of  Calceola.  In  such  cases,  however,  it  is  evident  that  the  shell 
had  lain  empty  on  the  bottom  of  the  Upper  Silurian  sea  for  a  long 
time  after  the  soft  parts  of  the  animal  had  been  decomposed.  The 
operculum  has  only  once  been  found  attached  to  its  shell,  and  the 
shells  themselves  are  generally  covered  with  foreign  bodies.  All 
idea  of  accidental  attachment  in  the  position  of  the  young  shell 
ceases  when  it  is  seen  that  they  are,  without  exception,  fixed  in  the 
angles  between  the  flat  and  the  vaulted  wall,  n^N^x  qtcl  ^<^  ^^i^^s  '^ 
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othor  ix>die8  (Plate  XIT.  Fiff.  14).  Tbe  «pez  of  tbe  j0Qi«  «U1 
aeems  aotoally  to  shoot  form  from  the  thallriiiatter  of  ita  pamfc 
genecally  frooi  a  groove  between  two  TeaicahB.  If  Uie  embryo  U 
Sxed  itaell^  when  the  ahell  became  empigr  after  the  deadi  of  Aa 
parent  anh&al,  it  could  aot|  <of  oonraey  have  penelntod  ia  fliw 
nuMWAT  the  mother  >^<»H  • 

The  ohaiaoterifltic  ihupe  of  the  Cafaeala  ia  duAioot  m  nMwamw 
of  a  length  of  Ihiee  millima.  ll&ey  aie  oonneoted  with  tiie  laa 
flhell  by  amall  roc^eta^  aa  well  aa  bgr  thdr  fint  point  of  attadb 
ment  There  is  oommoody  bat  one  bad,  seldoB  one  in  eaoh  oonM^ 
more  rarely  two  in  each,  mid  only  in  one  fastance  three  <m  each  aida. 
In  a  apeoimen  of  aeven  milKma  in  leng^  <here  age  alrea^  tmo  amsfl 
buda,  they  all  atart  from  the  aame  point,  following  daziaig  their 
oourse,  dinbrent  direotiona,  generally  apwarda,  but  amo  towaida  the 
aides  and  downwards.  Such  amall  abeUB,  aa  are  fbmid  attaohed  to 
other  bodies,  mnat  have  originated  in  the  common  manwwr  by  the 
extrusion  of  free  awimnung  embryo  from  anovom.  Aa  no  aggra- 
.ffate  grou^  of  individuala  are  found,  it  is  probable  that  tbelSMa 
having  gamed  a  certain  aiae,  became  free.  Aa  to  the  interior  atmotaie 
of  the  ahell,  it  conaJats  of  baein-diaped  liyers  of  oval  veaiflnlas  (FUe 
XIY.  Tig.  18),  endoaed  by  a  thin  exterior  coatuigp  formed  by  Aa 
septa,  and  oonaiating  of  nanoar  longitadiBal  siriss. 

The  operoulom  of  thia  shell  ia  q^uite  aaaemidioalaraafliemoaihof 
the  calyx  (Plate  XIY.  Figa.  15and  t6).  Ithaa  only  once  bean  fimnd 
attached  to  its  shell  (Plate  XIY.  Fig.  13),  although  it  cannot  be  con> 
sidered  very  rare.  The  outside  is  marked  by  faint  longitudinal  atiis 
and  concentric  lines  of  .growth.  The  nucleus  is  central  and  prqjects  in 
a  small  point  It  is  circular,  in  accordance  with  the  cylindrical  form 
of  the  smallest  shells,  which  soon  become  flattened  on  the  side  upon 
which  they  rest  The  operculum  is  thickest  in  its  oentre,  and  con- 
vex on  the  outside,  the  interior  surface  being  slightly  concave.  The 
uppermost  edge,  or  what  may  bo  called  the  oardmal  maigin,  ia  mnch 
thicker  than  the  voiy  thin  or  rather  shaip  side  maigina.  Although 
thick,  there  is  no  such  regular  area  at  the  cardinal  margin,  aa  in 
CcUceola  sandaUna.  On  the  interior  side  (Plate  XIY.  Figs.  IG  and  17) 
there  is,  in  the  centre,  a  narrow  longitudinal  ridge,  which  disappears 
almost  before  it  has  half  reached  the  inferior  margin.  It  ia  largest 
and  highest  at  a  distance  of  two  millims  from  the  cardinal  margin, 
whore  it  also  ends.  Above  is  a  small  oval  pit,  enclosed  by  two  pro- 
cesses, which  originate  in  a  common  point  on  the  cardinal  margin ; 
they  also  embrace  the  median  ridge.  In  addition  to  this,  the  interior 
surface  is  covered  with  18-20  strise  on  each  side  of  the  median 
ridge,  curved  in  an  arch  towards  it  They  are  arranged  in  pairB» 
but  each  ray  has  its  distinct  starting  point  at  the  cardmal  maigin, 
parallel  to  which  runs  a  shallow  grove,  only  interrupted  by  the  oval 
pit  before  mentioned. 

The  operculum  in  this  species  was  also  deciduous,  but  neverthe* 
less  some  specimens  show  that  it  continued  its  function  during 
the  reduction  of  the  shell.  Some  operoula  are  extremely  thick,  with 
tbe  interior  or  youngest  atntom  fax  leea  extensive  than  th 
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.exterior  ones,  so  that  a  very  broad  cardinal  margin,  composed 
of  the  accumulated  strata,  projects  in  an  oblique  direction  above  the 
interior  surface.  Calceola  Gotlandica,  ranked  by  F.  Eoemer  among 
■the  Brachiopoda,  is  thus  found  to  coincide  with  the  Bugosa,  in 
the  form  of  its  calyx,  in  the  internal  structure  of  the  shell,  the  root- 
lets, and  its  external  sculpture. 

Of  all  known  forms  it  seems  to  me  that  C  OoUandica  most 
nearly  resembles  Calceola  Tennea^eenBis,  F.  Eoemer.^  It  is  true  that 
the  rootlets  are  wanting,  but  a  glance  at  lag,  Ic.  in  Professor 
Boomer's  work,  makes  it  at  once  evident  that  the  two  species  have  ft 
^eat  affinity.  The  base  of  both  is  covered  with  vesiculsd,  as 
in  GtnUepkyUum  ami  CysHphyUum:  the  same  groove  is  seen  in  both 
on  the  same  side.  Instead  of  the  projecting  tooth  in  the  middle  of 
die  flat  wall,  there  is  an  ellipti(»d  depression,  and  the  cardinal 
margin  is  finely  crenulated  without  striae.  But  these  differences  are 
no  doubt  produced  in  the  same  manner  as  in  Ccdeeola  GoUcmdica, 
namely,  by  weathering,  so  liiat  the  tooth,  or  primary  septum, 
resembles  that  part  in  weathered  specimens  of  GoniophyUum  and  CL 
OoUandica,  The  shell,  to  judge  by  figs.  1  6,  c,  op.  cit,,  appears  to 
be  quite  as  irregular  in  its  shape  as  C,  GoUandioa,  Fig.  1  a  shows 
in  the  centre  of  the  so-called  ''  area,"  the  same  ridge  as  the  Goth- 
landic  q)ecies,  only  somewhat  larger.  The  operculum  (fig.  1  d,  op. 
dt.)  resembles  more  that  of  C.  sandaUna,  with  its  triangular  area, 
"frith  the  nucleus  close  to  the  cardinal  margin. 

J£  we  now  extend  our  comparisons  to  the  third  known  species  of 
the  genus  CcUceola,  the  C.  sandalina,  we  find  true  homologies 
between  it  and  the  two  preceding  forms.  Wo  then  only  see  acci- 
dental exterior  resemblances  with  the  Brachiopoda,  amongst  which 
this,  as  well  as  the  last  two  mentioned  species,  have  so  long  been 
numbered.  The  regular  form  of  its  shell,  the  similarity  of  the  flat 
surface  with  the  area  of  the  BrckcMopoda,  and  that  of  the  middle 
ridge  thereon  with  a  pscudo-deltidium,  may  explain  its  having  been 
retained  in  that  class.  Some  authors  have  compared  it  to  Cyrtina  and 
£fyrtia;  others  again,  in  consequence  of  the  "area"  of  the  small 
valve,  with  certain  StrophomenidoR.^  But  this  "  area  "  does  not  form 
a  strictly  circumscribed  part,  nor  does  it  possess  peculiar  sculpture, 
characteristic  of  the  species,  and  different  from  that  on  the  rest  of 
shell,  as  in  the  Brachiopoda^  On  the  contrary,  ttiis  sculpture  is  quite 
of  the  same  nature,  as  on  the  rest  of  the  surface,  the  linos  of  growth 
continue  without  interruption  on  it  The  area  of  the  shell  is  longi- 
tudinally sculptured  by  fine  striae  or  folds,  the  centre  ones  forming 
the  ridge,  which  is  considered  by  many  authors  to  be  homologous 
with  the  pseudo-deltidium  of  the  Brachiopoda.  But  this  ridge  is 
precisely  the  same  as  that  met  with  in  almost  all  specimens  of 
Zoantharia  rtigosa.  Besides  GoniophyUum  and  Calceola,  there  are  a 
great  many  Bugosa  which  have  a  flat  surface,  somewhat  resembling 
an  area,  and  almost  all  have  such  a  one  during  their  young  state, 

^  Die  Siluriscbc  Fauna  des  Wcstlichon  Tennessee,  p.  73,  PI.  y.  figs.  1  a-e. 
*  Eine  kleioe  grobfaltige  Abanderung  (of  Spirifer  trapezoidalis)  nannte  Defrance 
Calceola  heUroclyta:*    Queofitedt.    Handbuck  dec  PeUQ&AUiQk>]^4!(&^  ^.  ^^^« 
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when  they  adhered  to  other  bodies.  In  some  epeoies^  (fiJceoh^. 
OoniapkyUvm,  HaBia  eaUeeoloideti),  this  fiat  side  remamed,  iriiile  m 
othen  it  soon  beoame  oonvez,  and  the  ahelb  aaaumed  a  qylindrioil 
shape,  when  it  began  to  raiae  itielf  freely  above  its  point  of 'atta«sk- 
mentJ  If  we  now  look  at  the  interior  oayity  of  Cabeola  aondflk 
Iiiia,  all  likeness  with  the  Braehiopoda  at  once  oeases.  We  therr 
again  see  a  groove  in-  the  bottom  oompletely  ooinciding  in  sise  and 
position  wim  that  of  OamopkifUiiMt  other  CaUeoHm,  (hrnhfrnop  eliL. 
Opposite  this  pit  is  the  middle  septum,  completely  homologons  with 
that  in  the  species  just  named,  and  environed  by  smaller  ones.  Hie 
operoulum  agrees  perfeotly  with  that  of  (hmophMum  and  C  fiMf 
landita  in  its  elements,  bnt  modified  in.  details.  There  is  a  middle 
ridge  on  its  interior  side  formed  in  the-  same  manner,  and  above  it 
the  small  oval  pit  enclosed  by  two  lateral  processes,  die  same  strin- 
on  the  sides  curved  towards  the  middle  ridge;  indeed,  all  those 
points-  of  structure  are  common  to  these- i|>eGies.  The  struoUne 
of  the  shell  by  no  means  resembles  that  so  charaoteristio  of  the^ 
Braehiopoda,  which  is  prismatic  and  often  perforated  by  small  pores. 
It  consists  of  thin,  funnel-shaped  layers,  as  in  so  many  of  the 
Bmgota.  In  consequence  oi  all  these  affinities  with  the  Z.  rugoaa 
(both  with  those  that  are  provided  with  an  operculum,  and  those 
without),  Caleeola  aamdaiina  must  be  removed  from  the  dass- 
Braehiopoda,  and  henceforth  considered  as  one  of  the  Bygosa,* 

But  if  we  again  compare  C  tandaltna  with  C.  OoUandiea  and 
Tenne88een8i&,  wo  discover  more  than  specific  differences,  and  it  seems 
impossible  to  retain  them  any  longer  in  the  same  genus.  C,  aanda" 
Una  is  distinguished  by  its  more  regular  shape,  and  by  the  absence  of 
all  rootlets.  Tlie  septa  are  also  more  regular  and  complete,  the- 
middle  septum  of  the  flat  wall  larger,  and  the  bottom  is  void  of  all 
vesicular.  It  seems,  moreover,  not  to  have  propagated  by  means  of 
buds.'  The  figures  of  Caleeola  sandalina,  which  have  been  given  in 
various  pala3ontological  works,  vary  much  from  my  description. 
This  is  caused  by  their  having  been  drawn  from  weathered  specimens. 
The  middle  septum  is  then,  as  it  were,  decom}K)8ed  into  its  elements 
leaving  two  lamellee  with  a  deep  groove  between  them.  In  others 
only  the  uppermost  part  of  the  septum  is  left,  with  a  depression  or 
groove  beneath.  This  is  the  case  in  weathered  specimens  of  GonUh 
phyUum  and  Caleeola  sandalina.  The  punctated  lines  between  the 
septa  of  the  second  order  have,  as  in  the  other  species,  been  occa* 
sioned  by  the  weathering  of  the  small  teeth  of  the  septa.  It  is  easy 
to  prove  the  existence  of  a  true  septum  in  the  middle,  .and  not  a 

^  A  Cystiphyllumy  haTing  a  shape  between  a  cylinder  and  a  four-sided  prism, 
comes  near  to  the  pyramidical  form  of  GoniophyUwn. 

'  Sir  Charles  Lyell,  in  the  sixth  edition  of  his  Manual,  says  (p.  537)  that  some 
naturalists  have  lately  referred  C.  sandalina  to  a  coral.  "  They  suppose  it  to  be  an 
abnormal  form  of  the  order  Z.  ruffosa,  differing  from  all  other  corals  in  beioff  fumisbed 
with  a  strong  operculum."  In  this  opinion  1  cannot  join,  because,  as  1  have  oif 
dcayoured  to  show,  I  do  not  consider  Caleeola  sandalina,  or  the  other  Rvgota,  as 
corals.    Neither  is  the  C.  sandalina  an  abnormal  form  of  its  order. 

^  The  best  figures  of  C.  sandalina  are  in  all  probability  those  seen  in  GoldfuflB*t- 
Petrefaeta  Gennanis,  vol.  ii.,  pY.  c\ii.  &|^.  \% 
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gnx)ve,  by  separating  the  operculum  from  a  shell,  which  has  been 
fossilized  witii  it  adhering,  and  has  therefore  not  been  exposed  to 
weathering.  It  is  then  seen  that  the  smaller  septa  are  finely  serrated. 
The  interior  structure  differs  from  that  of  C.  GoUandica  in  not  being 
vesicular.  The  chief  mass  of  the  solid  shell  consists  of  very  close 
and  thin  strata,  wliich  end  downwards  in  a  very  acute  apex.  The 
operculum  is  more  regular  and  has  a  larger  triangular  area,  and  is 
moreover  provided  on  both  sides  of  the  middle  ridge  with  a  series  of 
small  tooth-like  protuberances  ("apophyses"),  which  are  totally 
wanting  in  G.  GoUandica^  but  are  represented  in  Goniophyllum  by 
small  irregular  teeth  on  the  cardinal  area.  There  is  consequently 
no  reason  to  unite  G.  sandcUina  with  the  other  two  species  in  one 
genus,  and  I  therefore  propose  that  GcUceola  sandcdina  alone  should 
form  the  genus  GcUceola,  that  0.  GoUandica  be  the  type  of  a  new  genus  ^ 
imder  the  name  BhizophyUum,  while  Galceola  Tennesseensis  may  per- 
haps represent  another  genus  very  closely  allied  to  the  last,  but  I 
cannot  decide  this,  as  I  have  not  examined  any  specimens  of  it.  The 
genus  Galceola,  as  now  limited,  must,  no  doubt,  be  placed  in  the 
lamily  of  the  Gyiothophyllina  amongst  the  allied  genera ;  Goniophyllum 
may  be  placed  close  to  Omphyma;  BhizophyUum  with  its  strongly 
developed  vesicular  structure  and  indistinct  septa,  comes  so  near  to 
Gystiphyllum,  that  it  may  be  considered  as  intermediate  between  the 
GyathophyUina  and  Gystiphyllina.  The  chief  difference  in  the  Gysti- 
phyllince  is  that  they  have  no  distinct  septal  groove,  and  are  wholly 
vesicular.  As  to  Galceola,  the  inner  surface  of  its  operculum  would 
give  it  a  place  near  Goniophyllum,  but  it  is  removed  from  that  place 
by  its  internal  structure,  which  most  closely  resembles  GhonophyUum, 
which,  as  far  as  known,  also  consists  of  fiie  same  thin  and  funnel- 
shaped  strata.  Galceola  may  then,  at  least,  till  further  knowledge  is 
gained,  be  placed  between  Gh&nophyllum  and  Goniophyllum,  The 
series  of  the  principal  genera  now  mentioned  would  then  be  ;  Ghono- 
phyUum, Galceola,  Goniophyllum,  Gmphyma,  BhizophyUum,  Gystiphyllum, 
There  is  reason  to  believe  that  there  are  other  families  besides  the 
Gyathophyllime,  in  which  some  of  the  genera  have  been  furnished 
with  an  operculum.  In  the  oldest  strata  of  the  Isle  of  Gotland 
near  Wisby,  a  fossil  is  occasionally  found  having,  as  it  seems  to  me, 
the  nature  of  an  opercidum  of  one  of  the  Zaphreniina.  It  is  irregu- 
larly triangular  with  rounded  comers,  generally  very  thin  and  almost 
concave  on  the  outside  (Plate  XIV,  Figs.  22  and  23).  The  nucleus 
is  either  central  or  lateral.  On  the  interior  surface  is  a  triangular  or 
circular  area  (Plate  XIV.  Fig.  23),  around  which  the  margins  form  an 
elevated  border.  This  interior  area  is  smooth,  sometimes  wavy,  and 
crossed   by  from  8-9   filifonn   parallel   and  straight   stria9,  which 

*  Rhizophyllum,  n.  gen. ;  Testa  scmieonica,  appendicibus  radiciformibus  instructay 
structura  interna  ccUulosa,  calyx  vesiculosus,  in  fundo  fossa  septali,  septis  perexiffuis. 
Operculum  nucleo  centrali,  area  praetenui,  in  supcrficie  interior!  dente  medio  validOy 
fovea  ovali  superaddita,  dcntibus  latcralibus  nuUis.  Species  unica  R,  Gotlandicum, 
F.  Rocmer,  in  divisione  suprema  formationis  SiluricaD  in  Gotlandia  reperta.  CW- 
ceol(B,  or  rather  forms  resembling  Calceoia,  are  by  no  means  characteristic  of  the 
Devonian  formation,  as  such  also  are  found  in  the  Lower  Silurian  strata  of  Western 
Gotland  in  the  mainland  of  Sweden. 
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originate  st  the  stmiglitcst  iDargin.  This  must  be  oonsidereil  as  Ih* 
cardinal  infirgin  iirul  the  others,  where  the  Btriss  end  (ts  the  lateid 
margin.  Next  within  this  tiorder  there  is  a  deprceRion  with  small 
pits  between  tlie  strite.  This  opercubim  belongs  to  a  type  quite 
different  from  thst  of  the  preceding  fossila,  being  destitute  of  any 
prominent  ridge  in  tho  middle,  but  it  may,  as  T  suppose,  hnve  been 
fixed  to  an  animal  of  the  Dame  claes.  Its  shape  fiB  w(>ll  as  ite  inte- 
rior auiface  make  it  impossible  to  join  it  with  any  of  the  Gaatrropoda 
which  occur  in  the  same  stratnm,  and  which  are  all  Hoio»lomata, 
Kor  is  there  any  tube  of  Annelids  to  whioh  it  might  have  belongol. 
The  BtriiB  on  the  inner  snrfaee  an?,  in  all  probability,  homologous 
with  those  of  QmiiophylUim  situated  on  botli  eidw  of  tlio  median 
ridge.  In  the  same  stratum  with  this  operculum  there  oecnra  only 
a  species  of  Roilia,  to  which  it  in  some  degree  corresponds.  It  has 
not  yet  been  decided  with  certainty  if  there  is  a  true  oonnection 
between  both,  as  the  ontlincs  of  the  calys  and  the  operculum  are 
somewhat  dissimilar.  The  area  on  the  interior  surface  of  tiie  oper- 
culum within  fte  border  has,  nevertholeiw,  the  same  semicircular 
form  at  the  mouth  of  the  calyi,  so  that  it  is  h^;hly  probable  that 
they  wore  connected  and  that  the  elevated  border  of  the  operculum 
projected  outside  the  rim  of  the  calyx  when  this  was  covered  by  the 
operculum.  The  fihell  of  this  Ballin,  which,  by  reason  of  its  exterior 
resemblance  to  Caleeola,  may  be  named  HatUa  eaJeeoloide»  (Plate 
XIV.  Pigs.  19-21),  has  one  Burface  flat  and  the  other  convex,  the 
foniier,  willi  ii  niiddl,.  li.l-e  iT.iisisliii-  i-f  twi  nr  tliree  folds. 
Towards  this  ridge  other  smaller  folds  converge  in  a  pinnate  arrange* 
meat  When  the  shell  has  attained  a  length  of  about  25  millims  its 
flat  snrface  also  becomes  convex,  and  the  form  of  the  shell  is  cylin- 
drical. On  old  specimens  the  outline  of  the  calyx  is  circnlu,  in 
younger  ones  semicircular.  The  shell  is  long  and  slender,  sharply 
pointed,  without  any  rootleta.  In  the  interior  of  the  calyx  (Plate 
XIV.  fig.  21)  there  is  only  one  large  septum  of  the  first  order,  m 
characteristic  of  the  genus  HaJHa.  It  is  sitnated  on  the  middle  of 
the  flat  wall  and  reaches  to  the  bottom  of  the  calyx.  It  is  Bor- 
mounted  on  both  rades  by  septa  of  a  second  order,  which  correspond 
with  one  another.  They  are  28  in  number,  with  smaller  one* 
between  them,  which  only  extend  half  as  far  as  the  wall.  The  septa 
continue,  uninteimpbed  by  tabulie,  &c,  to  the  middle  axis  of  tits 
shell. 

Many  more  specimens  of  Z.  rvgota  than  those  now  mentioned 
have  been  provided  with  an  operculum.  The  description  and  the 
figures  of  Ouettard  of  a  Cgathophyllum'  with  an  operculum  are  suf- 
ficiently clear  and  evident  not  to  be  doubted  any  longer.  It  has 
already  been  mentioned  that  Professor  Steenatrup  observed  a  Cya^o- 
phyUum  milraium  with  a  fragment  of  the  operculum  still  in  iitu.  He 
has  also  remarked  that  a  small  border  notioeable  around  tho  interior 
rim  of  the  calyx  indicates,  in  many  species,  that  they  probably  hod 
an  operculum. 

I  have  been  favoured  with  a  kind  oommunioatioii  iioiu  ThomM 
1  H6monM,ioV\'a.,t.b\%,'^AteU. 
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Davidson,  Esq.,  F.R.S.,  F.G.S.,  stating  that  he  has  seen  a  fossil  from 
India  (Carboniferous?)  resembling  in  its  exterior  a  Cyathaxonia  with" 
rootlets,  and  having  a  complete  operculum  still  attached.  Perhaps 
also  the  genus  Hypodema  may  be  considered  as  belonging  to  the 
operculiferous  Bugoaa.  In  some  polished  specimens,  for  which  I 
am  indebted  to  the  liberaHty  of  Professor  Do  Konindi,  of  Liege,  I 
found  a  structure  similar  to  that  of  the  Cyatiphyflum,  1  have  also 
found  in  the  older  Silurian  rocks  of  Wisby  a  fragment  of  an  oper- 
culum which  seems  to  belong  to  a  shell  with  a  circular  calyx,  pos- 
sibly a  Cyathaxonia.  I  have  also  found  in  a  stratum  of  the  middle 
group  of  Gotland  (Upper  Silurian)  half  of  an  opercidum  of  the  same 
type  as  that  I  consider  to  have  belonged  to  HaUia  calceolaideg. 

An  apparent  fonnation  of  opercula  is  not  to  be  confounded  with 
true  opercula.  It  has  been  mentioned  that  many  of  the  Z.  rugosa 
during  their  growth  strove  to  diminish  and  reduce  the  compass  of 
their  calyx.  In  several  genera,  as  in  Campophyllum,  the  calyx 
becomes  more  and  more  pointed  and  narrow  towards  the  top.  Some- 
times this  diminution  of  the  shell  has  preceded  thus  :  the  calcareous 
substance  was  deposited  horizontally  and  inwardly  aroimd  the 
borders  of  the  calyx  in  such  a  manner  as  almost  to  resemble  an 
operculum ;  and  it  shows  its  origin  when  the  calyx  is  not  filled  up 
in  the  centre,  as  from  this  opening,  now  and  then,  the  diminished 
calyx  again  stretches  out. 

The  chief  results  of  these  observations  are  as  follows  : — 1.  That 
Ooniophyllum  pyramidaie  is  an  undoubted  Zoanthana  rugosay  not  only 
in  all  the  parts  of  its  shell,  but  also  in  having  an  operculum ;  that  it 
coincides  with  the  three  species  of  the  old  genus  Calceola^  and  that 
these  are  no  longer  to  be  numbered  amongst  the  Brachiopodn,  but 
must  be  considered  Rugosa,  2.  The  Rugoaa  must  be  separated  from 
the  Actinozoa,  or  the  true  coral  animals,  as  Agassiz  and  others  have 
already  asserted,  on  good  grounds.  3.  That  they  must  form  a  class 
of  their  own  in  the  great  division  of  the  Radiated  animals. 

They  are  hardly  akin  to  the  Hippurites  with  their  aberrant  calyx 
and  peculiar  structure,  nor  are  they  to  be  united  with  the  Serpulce, 
which,  besides  other  differences,  do  not  possess  similar  propagation 
by  means  of  buds.  Perhai)8  tlie  researches  of  zoologists  will  confirm 
the  supposition  of  Professor  Agassiz,  that  they  are  related  to  the 
living  Lucernarice} 

Although  the  result  of  my  observations  have  only  a  negative 
character,  I  think  it  best  not  to  delay  their  publication,  as  they  may 

*  Prof.  Steenslrup  joins  the  Zoaniharia  tahulaia  with  the  Ritgosa  and  says  that  he 
has  also  specimens  of  them  (*'  Cakmopora"  I.e.)  with  opercula  in  silu.  Amongst  the 
Favontidie  and  similar  forms  so  very  common  in  the  Isle  of  Gothland  I  never  found 
true  opercula,  but  tubes  or  cellula}  apparently  having  an  operculum.  On  specimens 
of  Favositei  Forbesi  (PI.  xiv.  fio;.  24)  and  also  on  others  (as,  for  instance,  anew  Flet- 
cherid)  many  tubes  are  frequently  seen  closed,  or  as  it  were,  covered  by  a  calcareous 
substance,  consisting  of  concentrated  lines  of  growth.  This  false  operculum  originated 
in  quite  a  different  manner  from  a  true  one.  It  is  formed  from  borders  of  tlie  tube 
growing  towards  its  centrum,  the  central  strata  are  the  youngest.  In  many  tubes,  for 
instance,  the  centre  of  this  apparent  operculum  is  open.  It  is  also  impt)ssiblc  to  disceru 
any  line  of  separation  between  the  tube  and  the  operculoid  cuvem^. 
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contribute  in  some  degree  tJiwards  the  snlution  of  the  very  diffiooU'l 
problem  of  the  Kystemntic  place  of  the  Hvgoga.  As  early  as  1859  Fj 
oommunicated  my  yicwa  to  Prof.  Loven,  Mr.  Davidson.,  Pn>f,  Boemeiv  J 
and  others.  I  soon  afterwards  made  tlicm  public  in  »  paper 
Brachiopoila  of  Gotland  (19G0).  In  1861,  I  showed  the  lai 
Dr.  8.  P.  Woodward  a  suite  of  mj  specimens,  expreasing  my  resnltt^V 
and  he  announced  in  a  paper  ia  the  "  Geologist"  for  October,  '""" 
that  ho  shared  almost  the  same  vieWB. 

The  oldest  eeas,  then,  wure  almost  totally  without  these  animals,*1 
although  their  power  of  building  coral  reefs  is  of  such  great  i 
portance  in  the  seaa  of  the  present  day.     They  were  preceded  in  1 
Falfeozoie  periods  by  species  which  sometimes  in  the  structure  0 
their  solid  parts  have  an  illusive  analogy  with  them,  but  which,  a 
Agaariz  has  shown  in  the  Tahidala,,  nn<l  supposes  also  in  the  ifuffOM^'l 
belong  to  an  inferior  class,  I'ather  allied  to  the  Hi/iraxoA 


1 — PsonsBOB  TiixisBxk  o«  Hitiobitzs  ams  THxta  Oamtosaam. 

yfaa.  CWTWAi.  Nona,  vt  H.  Linm  ixiujni,  Xeab.  iMt.,  gto. 

\Cotdmaed  from  ilte  Atigmt  Number,  p.  366.] 

Fa  fourUi  chapter,  entitled  "Importance  des  roches  magnesiennea 
du  type  peridot  tant  dans  le  globe  terrestre  que  dans  notxe 
systeme  plaaetaire,"  the  author  tries  to  reconcile  the  contradiction, 
so  striking  at  first  sight,  that  almost  all  meteorites  present  the  Bams 
petrogrnphical  characters,  whereas  their  terrestrial  representatives  ar» 
oomparatively  rare  rocks.  If  the  characteristic  form  and  the  qtate  of 
aggregation  of  meteoric  stones  are  eiitirely  unknown  amongst  terres- 
trial rocks,  it  is  worthy  of  remark  that  the  chemical  type,  the 
mixture  of  Peridote  and  Bronzite,  is  found  on  points  of  ttie  globe 
most  widely  separated,  soinetimes  in  the  condition  of  true  rock,  like 
the  Lherzolite  of  the  Pyrenees  and  the  Dunite  of  New  Zealand, 
sometimes  accidentally,  so  to  speak,  and  in  a  fragmentary  stat«,  in 
basaltic  rocks.  These  basalts  might  very  welt  be  the  result  of  an 
absorption  of  the  feldspathic  rocks  which  the  Peridotic  rock  has 
encountered  on  its  upward  passage,  and  which  it  has  been  able  to 
re-fuse  by  its  very  elevated  temperature.  It  remams  to  be  examined, 

'  Only  two  Actinozoa  {Zaanth.  perfBrata),  Protaraa  vtlmta  and  F.  Femmib'  tn 
cited  by  M.  Edwards  as  found  ia  the  Siluriaa  strata  af  North  America.  FalaotyrliM 
porpita  is  also  often  cited  as  an  exception  (Agauii,  Contrib.  iii.  p.  138.  Marton. 
■•GealogisC  ^^63.  p.  466)  and  is  placed  amongst  the  fimgida.  Eat  its  compact 
snd  solid  shell,  not  at  all  pCTforatcd  as  in  those  wIioh  tepts  alleniate  with  ttia 
Bjterior  folds  ["coBtm'M,  and  do  not  continne  ODlwards  through  the  valla  of  t^ 
■bell,  give  it  a  place  in  the  Z.  rujata  and  in  the  TiciDitf  of  the  geoua  BiliofhyUiat~ 
Ji  J'aimcyclvt,  daring  its  foangeat  aLate,  has  been  attachsd  to  n'Avc  bodies  witli  ili 
^ju,  it  it  eridttnt  Uiat  ilcuuuitbe  wnudiOcdwiaoguGBliun. 
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by  the  aid  of  new  experimente  ou  heat,  how  much  feldspar  a  fused 
Lherzolite  can  melt,  or,  to  speak  more  correctly,  what  degree  of 
heat  a  fused  Lherzolite  must  possess  to  be  able  to  liquify  the  quan- 
tity of  feldspar  necessary  for  forming  basalt.  The  poverty  of  basalts 
in  magnesia,  which  seems  not  to  exceed  six  to  eight  per  cent,  when 
there  is  no  Peridote  visible,  is  unfavourable  to  this  hypothesis.  As 
distinctive  characters  of  the  Peridote  type  amongst  rocks,  M.  Dau- 
bree  points  out  its  basicity ;  there  exists  in  nature  no  silicate  of  an 
igneous  origin  in  which  the  oxygen  of  the  silica  is  less  than  that  of 
the  base,  and  in  Peridote  the  nimiber  of  atoms  is  the  same  in  both. 
The  two  silicates  of  magnesia  easily  crystallize  in  the  dry  way 
after  a  simple  fusion,  whereas  the  feldspathic  type  can  never  be 
produced  at  will  in  this  manner ;  ^  lastly,  the  density  of  this  kind  of 
rock  is  higher  than  that  of  all  the  others  (Lherzolite  is  3*25  to  3-33), 
which  is  in  accordance  with  the  place  which  it  occupies  below  them. 
A  new  series  of  experiments  is  calculated  to  prove  that  the  final 
result  never  varies,  whatever  may  have  been  the  previous  state  of 
combination  of  the  constituent  elements.  Silicide  of  iron,  surrounded 
by  calcined  magnesia  tightly  packed,  gave  very  malleable  metallic 
iron  covered  externally  with  a  crystalline  incrustation  of  green 
Peridote..  Li  this,  as  in  many  other  experiments,  it  is  to  be  re- 
gretted that  the  results  were  not  what  might  have  been  anticipated 
from  the  analyses ;  it  would  have  been  interesting  to  see  in  what 
proportions  the  iron  entered  into  the  composition  of  the  Peridote, 
when  the  operation  seems  rather  of  a  nature  to  favour  the  produc- 
tion of  a  simple  silicate  of  magnesia  (the  Forsterite  of  mineralogists). 
Another  experiment  explains  in  a  very  happy  manner  tlie  peculiarity 
shown  long  since  by  Berzelius,  that  the  Peridote  in  meteorites,  even 
when  enveloped  by  nickeliferous  iron,  contains  no  nickel,  whereas 
terrestrial  Peridotes  almost  all  contain  it.  A  mixture  of  ten  parts  of 
an  alloy  of  iron  with  nickel  (containing  one-tenth  nickel)  with  one 
part  of  phosphide  of  iron,  one  part  of  protosulphide  of  iron,  forty- 
three  parts  of  silica,  and  fifty-seven  of  magnesia,  give,  after  fusion, 
a  ctdot  of  Peridote  mixed  with  an  excess  of  metallic  iron,  and  the 
Peridote  obtained  contains  no  greater  traces  of  nickel  than  the 
Peridote  of  meteorites.  It  appears,  therefore,  that  so  long  os  the 
iron  is  in  sufficient  quantity  the  nickel  remains  in  the  metallic  state ; 
but  it  is  moreover  to  be  remarked,  that  ten*estrial  and  nickeliferous 
Peridotes  could  not  have  crystallized  in  a  ''universal  scoria"  con- 
taining unoxidized  iron.  The  sulphide  and  phosphide  of  iron  be- 
haved like  the  nickel;  they  fused  without  any  oxidation  of  the 
metallic  part  of  the  culoL 

The  last  paragraph  of  Professor  Daubree's  third  paper  is  headed, 
"  Application  to  the  mode  of  fonnation  of  our  globe.  Origin  of 
peridote  as  miiversal  scoria." 

Going  back  to  the  discoveries  of  Sir  Humphrey  Davy,  M. 
Daubree  seems  disposed  to  take,  as  a  starting  point,  a  fused  globe 

'  The  observation  of  Prahtl  (Mem.  de  I'Acad.  de  Vienne,  t.  ii.,  p.  230;  Bischof, 
Cbem.  Geologic,  vol.  ii.,  p.  404)  of  feldspar  crystallizing  in  a  masa  of  glass  requires 
aUo  particular  attention. 
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oompoBed  of  oxidixable  eLamenti^  and  sabjeded  to  ihe  smnlteiiMH 
action  of  hoafc  and  of  the  oxygen  of  the  air ;  thus  would  have  beoi 
aet  up  a  oontintioaB  and  aaperfioial  xeaotion — n  kind  of  natunl 
cupellation  (Elie  De  Beanmoaoit),  or  of  aewifioatian,  <tf  which  the 
more  inunediato  pxoduct  wonld  be  Pbridote,  whence  ite  name  of 
univeraal  sooria*  There  woold  be,  in  reality,  no  other  di£EeECB0a 
between  this  aoom  and  meteoriteB  than  a  smalls  piyportian  of  03^^^ 
in  the  latter,  shown  by  the  presence  of  nnoaddised  metal& 

After  having  summed  up,  wilii  as  much  aooanicnr  as  possibleb  the 
labours  of  the  learned  and  illustrious  professor,  who  has  just  otpened 
a  new  field  to  the  exertions  of  geologists,  I  may,  pexfaapa,  ba 
allowed  to  add  some  observations  oonoBming  only  the  tfaeovetiosL 
oondusbns. 

It  cannot  have  escaped  anyone  who  closely  obserree  the  progie« 
of  gedogists,  that  everything  connected  with  the  speculatiYe  part  of 
the  science  has  for  a  long  time  been  in  disfiiTour  amongrt  tbsm. 
They  require  fusts  and  experiments;  nothing  more.  TUs  is  an 
extreme  reaction  against  the  fimtastic  theories  which  hampered  ihs 
beginning  of  the  science.  It  is  extreme  because  it  is  the  cause  and 
the  Bouroe  of  an  immense  accumulation  of  heterogeneous  matter,  tnis 
and  false,  often  contradictory  and  oftener  useless.  The  same  diaooveiy 
was  often  repeated  over  again;  for  no  <me  can  ke^  account  olt 
remember,  or  know,  all  that  othen  have  done*  In  what  conoeisis 
the  physuxd  cosmogony  it  is  evidisnt  that  geologists  are  behindhand: 
one  has  but  to  observe  the  activity  which  prevails  amongst  astro* 
nomers  to  discover  tho  truo  nature  of  the  8olar  phenomena,  and  the 
results  obtained  for  science  by  the  work  of  the  physicists  on  spectral 
and  sidereal  analysis ;  it  is  really  not  any  too  soon  for  geologists  to 
contribute  their  sliarc  to  this  work. 

The  idea  put  forth  by  M.  Daubroe  of  a  universal  scoria  is  a  bold 
step  in  this  direction.  It  is  to  be  regretted  that  he  should  have  rested 
satisfied  with  attributing  its  merits  to  geologists  and  the  science  of 
twenty- five  years  ago.  In  the  first  place,  how  can  we  understand  a 
liquid  scoria ;  *  for  to  bo  capable  of  being  erupted,  to  melt  rocks  on  its 
way,  it  is  necessary  that  Lherzolite,  tliis  imiversal  scoria,  should  have 
been  in  a  state  of  fusion — and  how  can  it  have  been  melted  afresh 
if  its  first  production  be  effected  by  scorification.  Moreover,  to  be 
the  universal  scoria,  it  must  necessarily  have  been  the  source  of  all 
that  exists  in  a  solid  state  in  the  universe.  But,  taking  only  our 
cai'th  into  consideration,  it  is  evident  that  no  action  can  extract  frem 
this  scoria  that  which  it  does  not  contain.  M.  Daubree  knows  well 
that  neither  liquefaction  nor  cupellation  will  make  it  give  out  the 
elements  of  granite  and  other  rocks. 

In  dwelling  on  the  density  of  Lherzolites  and  on  the  depth  at 
which  they  are  foiuid,  he  shows  us  clearly  the  only  conclusion 
to  wliich  his  obserx-ations  led.  If,  in  fact,  wo  find  in  practice  that 
rocks  are  superjiosed  in  the  order  of  their  density,   the  heaviest 

*  By  "  Bcoria  "  Professor  Dnubrt»6  may  possibly  menu  a  fused  mass  of  oxides  and 
silicntes,  such  us  bUst-fumace  slag,  which,  in  England  and  France,  is  known  bj 
almost  similar  terms. 
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below,  we  cannot  suppose  that  this  arrangement  was  produced  by 
chance,  nor  whilst  the  rocks  were  in  their  present  condition.  A 
separation  of  strata,  according  to  their  densities,  can  only  take  place 
in  Uqnid ;  and  if  a  separation  took  place  under  the  form  of  icicles 
and  in  the  solid  state,  one  could  never  expect  to  find  this  product  of 
soorification  injected  into  overlying  rocks.  The  idea  of  stratification 
of  a  liquid  has,  however,  nothing  in  it  contrary  to  the  principles  of 
the  science,  especially  when  considering  a  liquid  of  very  complex 
composition,  and  in  which  chemical  afi&nity  tends  toward  a  grouping 
of  the  elements. 

Considered  from  this  point  of  view,  LherzoUte  would  occupy  a 
a  certain  position  in  the  interior  of  the  globe,  determined  by  its 
specific  gravity ;  it  would  be  overlain  successively  by  basalts,  by 
diabase,  by  diorites,  and  by  trachytes ;  granites  being,  probably,  the 
result  of  a  metamorphic  action  on  these  last,  or  on  their  elements. 
This  disposition  would  explain  the  order  of  appearance  of  each  rock, 
and  the  geologist  will  have  to  enquire  which  are  the  strata  that 
furnish  a  special  type  of  rock,  and  what  are  the  accidental  products 
resulting  from  the  contact  of  different  strata;  and,  as  all  the 
primitive  rocks  at  present  known  are  insufficient  to  explain  the 
extreme  predominance  of  lime  and  of  silica  in  all  the  sedimentary 
rocks,  they  might  find  an  easy  method  of  overcoming  this  difficulty 
by  supposing  the  existence  of,  at  least,  one  superficial  stratum,  whose 
peculiar  composition  would  explain  the  abundance  of  these  two 
bodies.  One  fact  in  support  of  this  proposition  seems  the  following : 
there  is  found,  rarely  it  seems  amongst  the  granites,  in  the  environs 
of  Miask,  a  variety  of  graphic  pegmatite,  in  which  the  space  appro- 
priated to  the  quartz  is  left  empty ;  and  as  it  would  be  quite  inad- 
missible to  attribute  this  absence  of  the  quartz  to  removal  by  solu- 
tion, since  the  feldspar,  which  is  infinitely  more  alterable,  has 
remained  unt^ttacked,  one  cannot  conveniently  explain  this  phenome- 
non except  by  admitting  that  the  quartz  had  filled  the  spaces  left 
after  the  crystallization  of  the  feldspar  between  the  crystals  of  this 
last  grouped  in  a  parallel  manner ;  but  the  hypothesis,  which  suggests 
itself  hero  for  the  pegmatite,  would  also  explain,  in  a  most  satis- 
factory manner,  the  formation  of  granite  in  general.  If  one  coidd 
discover  a  source  of  sUica  sufficiently  abundant  to  famish  all  the 
quartz  which,  permeating  the  empty  spaces  in  the  feldspathic  rocks, 
would  have  furnished  the  quartziferous  rocks,  it  would  seem  that, 
by  admitting  the  existence  of  a  stratum  overlying  the  feldspathic 
rocks,  and  formed  of  a  silicate  of  lime,  possibly  alkaline,  whose 
lightness  would  establisli  its  place  at  the  surface  of  the  liquid  globe, 
and  whose  composition  should  be  such  that  it  would  be  unable  to 
resist  the  action  of  the  waters  when  they  became  condensed — that 
such  a  disposition  would  explain  the  abundance  of  the  silica  and 
lime  (and,  if  necessary,  the  soda  in  sea-water,)  in  sedimentary'  rocks. 
How  otherwise  can  one  explain  that  the  percentage  of  silica  in  rocks 
diminishes  in  proportion  to  their  depth  ?  and  how  great  a  quantity  of 
magnesia  and  oxide  of  iron  must  have  accumulated  if  the  silica  and 
the  lime  arose  from  the  destruction  of  a  univet^  «c«na.,  o^  es^-tv.  <^\ 
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pyrozenio  looki, — ^like  bMilt^  fiv  inatanoe,  wliidh  oontaiiUy  on  ni 
average,  only  46  pear  oent  of  sQioa  and  12  per  cent  of  lime. 

Where  are  the  leaidnea  of  Hub  immenae  lixiviatioa  wfaibh  haa 
fonuBhed  theae  two  dementa  to  all  the  aedimentaiy  formatifwia,  and 
thequaitz  to granitea and  gneiaa? 

The  memoira  of  M.  Badbree  touch  npon  qneatkma  of  anofliar 
nature  whioh  piomiae  well  for  tibe  fotore  of  the  aoienoe.  The  author 
inquirea  what  oan  be  tibe  reaaon  of  thia  marked  difierenoe  in  tha 
degree  of  oxidation  obaerved  between  meteoritea  and  terreetrialrookaf 
Native  iron  being  quite  unknown  on  the  earth,  to  what  moat  ha 
attribotdd  ito  predominanoe  in  meteoritea?  Is  it  preferable  to 
aappoee  a  redooing  atmoaphere  (hydrogen,  for  inatanoe)  throng^ 
which  the  meteoritea  muat  have  paaaed?  or  is  it  rather  to  the  aoaicitf 
of  oxygen  at  the  time  of  their  formation  that  it  ia  to  be  atMbnted? 
It  ia  not  probable  that  the  circomstancea  could  be  ao  aimple  in 
nature.  Nothing,  in  &ct,BhowB  that,  in  the  interior  of  the  earth  mider^ 
neath  the  Lherzolitio  zone,  there  do  not  follow  othera  which  finally 
might  well  become  identical  with  the  meteoritea.  Imagination  ia  loat 
in  the  numeroua  poaaible  chemical  actiona  which  might  have  taken 
place  on  the  first  contact  of  the  elements  1 — a  contact  vrhick  ia  can- 
aidered,  probably  with  reason,  to  have  been  the  aouroe  of  the  primi- 
tive heat  of  the  globe  and  of  the  present  heat  of  the  aun. 

Chemical  affinitiea  are  modified  according  to  temperature.  Mer- 
cury does  not  combine  with  oxygen  at  ordinary  temperatures,  but 
combines  with  it  at  its  boiling  point  and  gives  it  off  again  at  on  in- 
cipient red  heat :  here  are  three  different  states  of  chemical  affinity 
within  the  limits  of  a  few  hundred  degrees,  and  who  would  dare 
assert  that  at  this  last  phase  of  separation  the  chemical  action  be- 
tween these  two  elements  ceases  definitely  and  for  all  higher 
temperatures.  But  what  is  true  of  mercury  and  oxygen  is  likewise 
true  for  all  other  elements.  In  so  far  as  regards  the  earth,  there  is, 
however,  one  combination  whidi  presents  itself  under  such  circum- 
stances that  one  can  hardly  doubt  its  existence  at  all  stages  of  the 
geological  series :  it  is  water,  a  result  of  the  most  powerful  chemical 
affinity,  which,  by  its  volatility,  is  protected  from  the  principal  causes 
of  destruction,  and  whose  oxygen,  liberated  in  the  presence  of  any 
incandescent  body,  immediately  recombines  with  the  hydrogen, 
which  no  other  element  can  permanently  withhold  from  it  Tn  fiict 
one  might  say,  without  exaggeration,  that  water,  as  the  ancients 
have  long  thought,  is  a  true  cosmogonic  element ;  it  lends  itself  to 
all  sorts  of  reactions,  but  only  temporarily,  and  as  constantly  retiuns 
to  its  former  state.  Following  in  the  steps  of  M.  Daubree,  it  will, 
no  doubt,  be  possible  to  prove  experimentally  that  all  the  phenomena 
of  oxidation  are  compatible  with  the  hypothesis  that  they  have  been 
produced  by  the  decomposition  of  water  at  different  temperatures ; 
and,  in  consequence,  that  tlie  oxygenation  of  the  earth  in  the  advanced 
state  it  now  presente  travels  from  the  surface  to  the  centre,  and  thai 
it  is  quite  possible  that  there  should  exist  in  the  interior  a  zone  or 
nucleus  of  meteoric  substance,  stone  or  iron,  of  which  the  oxidation 
goofi  on  slowly  in  propoTtvon  to  the  cooling.    This  being  granted, 
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we  may  conclude  that  the  quantity  of  oxygen  in  the  atmosphere 
must  continually  diminish — brought  to  the  state  of  water  by  the 
liberated  hydrogen  which  under  some  form  or  other  re-aficends  to 
the  surface.  Before  the  oceans  will  have  been  absorbed,  the  oxygen 
will  have  disappeared  from  the  atmosphere,  and  all  organic  life  will 
have  become  extinct 

A  planetary  epoch,  that  is  to  say,  the  duration  and  general  results 
of  the  phenomena  which  have  been  produced  from  the  throwing 
into  action  of  the  chemical  elements  of  a  planetary  system,  imtil  the 
final  and  perfect  establishment  of  their  equilibrium,  is  nothing  in 
reality  but  a  chemical  reaction  on  the  grandest  scale — a  reaction 
prolonged  by  the  changes  which  the  chemical  affinities  undergo  and 
of  which  the  lowering  of  the  temperature  seems  to  be  the  most 
powerful  agent  The  development  of  organic  life  on  each  celestial 
body  is  only  a  transient  accident,  an  evanescent  mouldiness  {sic), 
since  out  of  an  average  of  2,000  degrees  of  temperature  that  each 
planet  must  pass  through  there  are  scarcely  forty  in  which  organic 
life  is  possible. 

As  a  compensation,  it  must  always  be  in  progress  somewhere. 
The  sun  passes,  with  a  slowness  proportioned  to  its  vohime,  over 
periods  of  excessive  length,  and  astronomers  only  can  calculate  what 
will  be  the  duration  of  its  geological  periods,  if  we  could  only 
suppose  them  to  be  accomplished  'with  regularity.  The  moon  has 
run  through  her  term  with  such  rapidity  that  for  a  long  time  it  has 
been  ^terminated,  and  she  can  only  expect  a  renovation  by  some 
catastrophe. 

There  is,  then,  in  all  these  phenomena,  a  constant  succession  of 
cause  and  effect  ruling  all  matter  which  is  presented  to  scientific 
investigation  such  as  is  practised  in  our  day. 

M.  Daubree,  in  pointing  out  what  he  rightly  or  wrongly  calls 
the  universal  scoria,  has  proved  that  he  does  not  recoil  from  the 
boldest  conceptions;  he  opens  up  a  new  school  for  geologists,  he 
calls  to  his  aid  patient  workers,  and  sets  in  action  the  immense 
resources  of  Paris ;  and  if  he  shares  the  fate  of  the  majority  of 
scientific  men,  who  seeking  one  thing  find  another,  he  wUl  never- 
theless be  sure  to  create  a  branch  of  geology  which  will  amply 
rec(»mpen8e  for  the  work  bestowed,  and  will  satisfy  the  highest 
aspirations  of  human  intelligence. 


Note. — ^We  have  felt  great  pleasure  in  accepting  M.  Saemann's 
carefully  prepared  notice  of  the  interesting  researches  of  Professor 
Daubree,  and  we  do  not  doubt  that  this  conmiunication  will  be 
welcome  to  many  of  our  readers. 

M.  Saemann  regrets  that  the  speculative  part  of  the  science  of 
geology  has  been  in  disfavour,  and  that  we  have  sought  for  facts  and 
experiments  and  nothing  more.  Surely  M.  Saemann,  as  a  practical 
geologist,  must  see  the  prudence  of  this  course.  It  is  only  necessary 
to  point  to  such  works  as  Figuier's  "World  before  the  Delu^e^" 
Marsden's  "  Footsteps  of   Creation,"   and  a  YioaX.  oi  ofCti'etL  Q^i3a»vr 
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BcicntiRc  works,  is^ed  during  the  last  fow  yoars,  to  sliow  the  nahnen 
ot  Bueh  crude  nod  baety  speculations.  Great  aiid  Able  generalizera  and 
theorists  are  rare  aa  compared  with  the  mass  of  mere  workers  in  thp 
hive  of  scieDue,  and  lueetaarily  to.  Even  the  inguiious  theories  of 
MM.  Dauhrc^  and  Ssemaun  have  corned  them  far  beyond  the  legi- 
timate conclueions  deduciblo  from  Professor  Daubree'e  moitorious 
labours ;  and  we  find  rhapsody  too  often  takiug  the  place  of  sound 
philosophieal  roaeouing.  No  doubt  the  hardest  of  all  leeaons  to  the 
srdeut  pbyincal  geologist  and  minerali^st  is  to  "  learu  to  labour  and 
to  wait."  The  Unking  faota  to  facta,  and  proving  all  things  by  care- 
ful aoiUysis,  is  slow  and  tedious  work,  but  upon  this  solid  and  sore 
foundation  can  Eklone  arise  good  Euid  profitable  and  lasting  generali- 
Eations. — ^EniT. 
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London.     Vol.  XXII.     Part  ni.     August,  ISCG. 

THE  roBults  which  ProfossorB  King  and  Eownoy  havo  arrived  « 
in  regard  to  the  nature  of  the  so-called  EoioSn  Canadi?n»«,  and 
which  created  a  verj'  animated  discussion  in  the  "  Header"  of  laat 
year,  are  here  published  in  full.  In  summing  up  the  authors  slate 
"  that  every  one  of  the  speoialitiee  which  have  been  diagnosed 
for  Eozoitn  CanaiUnBe  is  solely  and  purely  of  crystalline  oripn  ; "  and 
they  bold,  "wilhoiit  Itie  least  reserA-ation,  thiif,  from  every  availahli' 
standing  point — foraminiferal,  minendogical,  chemical,  and  geol(^cal 
— the  opposite  view  (that  held  by  Dr.  Carpenter,  etc.)  has  been 
shown  to  be  utterly  untenable  ;"  they  are  inclined  to  believe  that 
tlie  "  Eozoonal  ophite"  is  a  pseudo-morphic  rock,  that  it  existed  at 
one  time  in  the  ordinary  metamorphio  state,  perhaps  as  homblendic 
or  augitic  gneiss,  and  that  it  is  primarily  of  sedimentary  origin. 
The  paper  is  illustrated  with  two  lithograpbio  plates.  A  iiot«  by 
Dr.  Carpenter  follows,  in  which  he  confirms  his  previous  obsem- 
tions  on  the  Foraminiferal  affinities  of  EoxoOn,  and  states  that  he  hu 
detected  similar  organic  remaiiu  in  the  fundamental  gneissic  fonu- 
tions  of  Central  Europe  and  Scandinavia. 

Mr.  Godwin-Auaten  gives  a  descriptioa  of  the  Upper  Tertiwj 
formations  of  Belgium.  His  account  of  the  conditions  of  the  Crag- 
Sea  area  is  especially  interesting,  both  as  regards  its  physical  vai 
zoological  features. 

Mr.  Locke  Travers  discusses  the  mode  of  formation  of  certain 
Lake-basins  in  the  provinces  of  Nelson  and  Ms-rlborough,  New 
Zealand,  believing  them  to  owe  their  existence  to  momne-dams. 

Mr.  Robert  Dawson  furnishes  a  short  not«  on  the  presence  of 
dead  littoral  shells  in  the  bed  of  the  German  Ocean,  foity  miles  off 
the  coast  of  Aberdeen  ;  they  are  specimens  of  Purpura  lapSUt. 
Lilorina  rudia,  Solen  siliqua,  and  Mytilva  etbdit. 

Mr.  Jamieson  contributes  a  paper  on  the  Glacial  Phenomena  of 
Caitlmeas,  illustrated  with  a  small  map  and  a  number  of  sections. 
Be  givea  a  list  of  seventy-five  ^ecies  of  sheila  found  in  tbs 
■  Drift-bedfl. 
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Mr.  E.  Lechmere  Guppy  describes  and  figures  twenty-seven  new 
species  of  Miocene  Mollusca  from  Jamaica,  three  new  species  of 
Miocene  Brachiopoda  from  Trinidad,  and  three  new  species  of 
Echinolampas  from  the  West  Indies.  He  makes  some  interesting 
remarks  on  the  relationship  of  the  Miocene  beds  of  Jamaica,  and 
gives  a  list  of  the  fossils  and  their  distribution.  Mr.  Davidson  adds 
a  note  on  the  Brachiopoda. 

Dr.  Young  gives  a  detailed  anatomical  description  of  Platysomtu 
and  allied  genera  ;  also  a  note  on  the  scales  of  Bhizodus, 

Then  come  a  number  of  abstracts  of  papers  relating  to  the  recent 
volcanic  disturbances  in  the  neighbourhood  of  Santorino,  with  which 
the  Society  has  been  literally  deluged. 

Mr.  Jukes'  exhaustive  paper  on  the  Carboniferous  Slate  (or 
Devonian  Eocks)  and  the  Old  Eed  Sandstone  of  South  Ireland  and 
North  Devon  concludes  this  number  of  the  proceedings  of  the  Society. 

In  the  Miscellaneous  part  are  abstracts  of  papers  by  Herr  von 
Koenen  on  the  Faima  of  the  Lower  Oligocene  Tertiary  Beds  of 
Helmstadt,  near  Brunswick ;  by  M.  E.  Hebert,  on  the  Nummulitic 
Strata  of  Northern  Italy  and  the  Alps,  and  on  the  Oligocene  of 
Germany ;  and  by  Professor  Giimbel,  on  the  Occurrence  of  Eozo^ 
in  the  Primary  Eocks  of  Eastern  Bavaria. 


ni. — QUAKTERLY  JOURNAL  OP   SciEKCB,   July,    1866. 

llfTt.  HULL,  of  the  Geological  Survey,  gives  an  account  of  the 
JxL  New  Iron -fields  of  England.  The  supply  of  the  Coal-measure 
iron-stones  in  the  Staffordshire,  Shropshire,  and  Glasgow  districts  is 
rapidly  diminishing,  while  every  year  the  demand  for  iron  is  in- 
creasing. "How  this  demand  was  to  be  met,  without  drawing 
largely  on  the  resources  of  foreign  countries,  is  a  problem  which 
received  its  solution  just  at  the  time  when  it  began  to  occupy  men's 
minds,"  by  the  discovery  of  the  **  New  Iron  Fields"  here  described. 
They  occupy  a  broad  belt  of  country  extending  from  the  Cleveland 
Hills  of  Yorkshire  to  the  Cotteswolds  of  Gloucester  and  Somerset. 
The  Iron-stone  occurs  at  the  top  of  the  Marlstone,  or  Middle  Lias, 
and  at  the  base  of  the  Great  Oolite. 

Mr.  Boyd  Dawkins,  of  the  Geological  Survey,  contributes  a  paper 
on  the  Habits  and  Condition  of  the  Two  Earliest  Eaces  of  Men. 
**  He  traces  man  from  his  earliest  appearance  on  the  earth  down  to 
the  borders  of  history,  and  shows  how,  as  he  grew  older,  he  profited 
by  his  experience,  and  slowly  widened  the  chasm  between  himself 
and  the  brutes,  by  making  his  life  more  and  more  artificial." 

Mr.  Archibald  Geikie,  F.E.S.,  gives  some  hints  to  Home  Tourists 
on  the  advantages  of  a  knowledge  of  the  elements  of  geology,  and 
points  out  the  study  of  our  old  British  volcanoes  as  a  "field  of 
research  where  the  reapers  have  not  been  so  numerous  as  in  some 
others  adjoining,  and  where,  in  consequence,  there  still  remain  a 
good  many  sheaves  to  be  gathered."  [See  Mr.  Geikie's  article  "  On 
the  Permian  Volcanos  of  Scotland,"  Geological  Magazine,  June, 
1866,  p.  243.] 
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^B      There  is  an  mtcnrsting  reviov  of  Ocolo^okl  MapH,  and  tiie  raltt 
^f  of  Goology  to  Agriciilturi.'  and  the  quesHon  of  the  Coal-aiipply. 

In  the  Chronicles  of  Geology  and  PalsEOnlology  will  bo  found 
discusaiona  on  eeyeral  queatiooB  of  thuoretieal  interest,  more  par- 
donlarly  an  aoooimt  of  Mr.  CroU's  "  Sp«ou]ationB  on  Cosmical  Causes 
of  Changes  of  Temijerature,  and  on  Uio  Submergence  of  the  Northern 
Hemisphere  daring  the  Glacial  Period,"  and  of  the  papera  bj 
Hessrs.  Heath,  Carrick  Moore,  and  the  Rev,  Professor  Haughton  on 
the  sajoa  subject,  in  the  "  Philosophical  Magosine." 
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L— Rooks  CLAS»iPtED  and  Descbibed,  a  TBKATtsK  ok  LtTHOui 
B^  Bbbmabo  vox  Coita.     An.  Eagliah  Edition.     1^ 
Hbmxt  Lawsxhob.    Bennd  by  die  Author,    8vo.^4£ 
Ixaidon :  LoHSXANS,  Gbskm  &  Co. 
[IMNolioe.] 

A  TREATISE  on  Books,  by  Bernard  tod  Ootta,  i 
Engluh  by  Mr.  P.  H.  lAmraoe,  and  roviaed  by  &•  anHur, 
ia  a  book  that  mnet  of  neoesnty  find  a  place  in  tlie  library  of  evay 
geological  student.  We  are  not  alt^^ther  eorry,  however,  to  fiiu 
that  it  does  not  (as  we  anticipated  it  might  have  done)  anpersede 
our  trusty  referee,  "  Bristow's  Gloaeary  of  Mineralogy," '  which  still 
holds  its  own  against  the  veteran  invader. 

Dr.  Cotta's  work  consiBts  of  three  parts.  Part  L  ia  devoted  to 
Mineralogy ;  Part  II.  to  Hocks,  and  Lithology  proper ;  Part  HL 
to  the  mode  of  formation  and  metamorphism  of  Hocka. 

Without  any  desire  to  withhold  the  meed  of  praise  due  to  Utt 
author  for  Parts  II.  and  HI.  of  this  most  valuable  book,  we  cannot 
refrain  &om  offering  a  few  needful  critical  observations  upon  Part  L 
which  we  hope  will  undei^  great  revision  in  another  edition. 

In  Part  I.  chapter  the  first  (p.  3),  the  author  observes  : — "  Aa  to 
the  much-debated  question  of  classification  of  the  minerals,  we  have 
adopted  one  which  appeared  to  us  best  suited  for  our  present  pur- 
pose ;  it  is  not  exactly  that  of  any  one  author.  We  have  placed  a 
few  of  those  minerals,  first  which  are  of  the  most  frequent  occur- 
rence ;  otherwise  the  arrangement  adopted  will  bo  found  to  cones- 
pond  in  several  respects  with  Dana's  *  System  of  Mineralogy.'" 

This  attempt  of  Dr.  Cotta's  to  combine  several  systems  of  claamfi- 
cation  in  one  has  given  rise,  as  will  presently  be  seen,  to  many 
difficulties,  for  the  media  via  of  mineralogy  does  not  here  prove  to  ht 
Miasima.  ~ 

The  classifioation  of  Minerals,  or,  in  feet,  of  any  othm-  oatonl 

>  A  Glonarjt  of  Mmeralogj.    Bj  H.  W.  Brulow,  F.G.S.,  ScnioT  officer  of  llw 
Geological  Surrey  of  Great  Britaia.  18SI.    8to.  pp.  466.     (Amuiffsd  ilphabeticallf, 
^nth  atuneriMU  woodcuts.)    Londoa :  Uiacnuai,  Oieen,  tod  Bmok. 
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kingdom,  should  be  into — 1,  Classes  having  at  least  one  important 
character  in  common  ;  2,  Into  genera,  having  this  and  otJter  leading 
characters  also  common  to  the  family ;  3,  Into  species,  having,  of 
course,  special  and  individual  peculiarities.  We  find,  however,  that 
the  classification  adopted  by  Dr.  Cotta  does  not  satisfy  any  of  these 
general  principles  of  arrangement.  For  instance,  in  the  1st  section 
(p.  5)  are  placed  together  the  oxides  of  Silicon  and  Aluminum. 
Now,  what  character  have  these  two  substances  in  common,  save 
their  combination  with  oxygen  ? — ^an  almost  universal  character  in 
minerals  with  which  the  geologist  has  to  deal 

Quartz  and  Corundum  are  not  alike  in  any  of  the  properties 
usually  considered  important  by  mineralogists  and  chemists.  Their 
mode  of  occurrence — their  chemical  constitution* — their  crystalline 
form — and,  in  fact,  every  other  character,  would  separate  them. 

The  only  character  given  for  Amethyst  (p.  6)  is,  that  its  colour  is 
violet,  whereas  it  may  be,  and  frequently  is,  yellow,  or  colourless ; 
its  real  character  being  its  right  and  left  handed  forms  in  the  same 
crystal,  as  shown  long  since  by  Sir  David  Brewster. 

Sodalite,  Lapis-lazuli,  Haiiyne,  Nosean,  Leucite,  and  Nepheline, 
are  all  classed  together  (p.  14)  ;  we  cannot  see  on  what  grounds. 

The  Andalusite  section  (p.  34)  is  made  to  include  Tourmaline, 
Topaz,  and  Lievrite. 

tinder  the  heading  of  '' Oxides  of  Elements  of 'the  Hydrogen 
Group,"  (p.  60)  we  find  the  most  wonderful  alia  podrida  in  the 
whole  chapter.  The  group  is  divided  into  "A.  Hydrous,"  and  "B. 
Anhydrous."  What  is  an  element  of  the  Hydrogen  group?  Dr. 
Cotta  implies  that  the  classification  he  has  adopted  is  a  chemical  one, 
whereas  we  find  that,  instead  of  containing  the  oxides  of  the  chemist's 
hydrogen  group,  which  are  Hydrogen,  Potassium,  Sodium,  Lithium, 
Silver,  and  some  others,  we  have  Spinel,  Magnetite,  Chromite,  which 
should  have  been,  and  are  generally,  put  together  as  a  separate 
group  of  oxides  [RO  +  I^a^a]  placed  with  Hematite,  a  sesquioxide — 
with  Rutile  and  Cassiterite,  oxides  of  di-atomic,  or  tetra-atomio 
elements — with  Pyrolusite,  Hausmannite,  and  others  equally  incon- 
gruous. Amongst  these  there  is  not  one  that  can  with  any  good 
reason  be  placed  within  the  Hydrogen  group,  which  is  essentially 
mono-atomic,  whereas  the  elements  placed  in  it  by  Dr.  Cotta  are 
di-,  tri-,  or  tetra-atomic.  Ho  has  omitted  entirely  from  this  group  the 
oxide  of  its  type-element,  to  wit.  Water  or  Ice,  which  is  equally 
interesting  to  the  geologist  and  mineralogist,  playing  as  it  does  such 
an  important  part  both  on  the  surface  and  in  the  interior  of  our 
globe.  We  find  it,  however,  in  the  Miscellaneous  division  of 
Part  n.  (p.  347),  under  the  head  of  "  Ice,"  but  the  notice  of  it  is 
rather  meagre. 

The  Augite  (p.  16),  Zeolite  (p.  28),  and  Feldspar  (p.  8)  sections, 
seem  well  arranged,  and  contrast  advantageously  with  the  foregoing 
misalliances. 

^  Dr.  Cotta's  adoption  of  the  formula  SiO,  for  Quartz  brings  it  no  nearer  to 
Corundum,  which  is  a  sesquioxide  ;  the  modem  sckool  of  chemists  seem  to  consider 
Silicon  either  di-atomic  or  tetra-atomic. 


/ 


\ 
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,a»  woiting  petrologist  reqnint  noihiiig  bejond  HbB  knowMJKtf 
/  4.  Bodh  of  the  propertiol  of  the  minenLi  ha  is  likdj  to  meet  wiik, 

^  aa  will  enaUe  him  readily  to  leoognuEe  them.     The  afcodent  "who 

knows  enotij^  of  ohemistiy  or  minerslogj  to  teaoh  him  the  affinitisa 
of  any  minersl,  would  nerer  find  it  in  the  group  where  it  ouf^ 
naturally  to  be  found,  and  must  refer  to  the  index.  Why  not  ilwn 
have  at  onoe  adopted  an  alphabetioal  arrangement? 

However  we  may  object  to  the  arrangement  of  fte  minenJa  m 
the  first  part  of  Dr.  Cotta's  work,  we  could  not  well  make  the  aasM 
objections  to  his  "  Olassifioation  of  Books  "  (Part  IL)  Theae  aro 
objects  of  which  no  natural  daasification  seems  possible.  TheiT  have 
no  definite  chemical  constitution,  or  even  composition,  except  in  uie  few 
cases  where  they  consist  of  only  one  mineral,  tolerably  pure.  They 
seem  destitute  of  any  properties  or  distinct  charaoters  of  sufficient 
importanoe  to  mark  out  any  dear  natural  groups.  They  run  so 
much  one  into  another,  and  by  such  insensible  gradation  s,  fliat 
whatever  genera  and  species  they  may  be  divided  into,  it  aeema  im* 
possible  to  toll  absolutely  where  to  place  the  line  of  demarcation 
between  one  and  another.  (Take  for  instances,  the  Syenite  groiq», 
p.  176 ;  the  Itacolumito  group,  varieties,  p.  248 ;  the  A^^illaoeoos 
group,  pp.  265-266.) 

The  objections  to  his  own,  and  to  all  other  dassiflcationa  poaaihle, 
are  well  set  forth  in  Dr.  Cotta's  introduction  to  Part  IE.  (p.  124). 

*'A  scientific  daasification  of  rod^s  is  a  task  of  more  difficulty  than 
might  at  first  fugbt  appear ;  as  yet,  no  one  has  succeeded  in  produc- 
ing a  perfectly  consistent,  and  comprehensive  system.  Not  only  do 
the  nature  of  the  subject  and  our  own  imperfect  knowledge  present 
many  serious  obstacles  to  consistent  arrangement,  but  in  many 
cases,  established  usage  and  nomenclature,  too  firmly  rooted  to  be 
lightly  disturbed,  prevent  our  changing  an  old  classification,  even 
when  based  on  error. 

Even  were  our  knowledge  far  more  certain  than  it  is,  and  were 
we  free  to  overthrow  all  previous  errors  and  misconceptions,  we 
could  not  lay  down  a  logically  complete  system  of  classification  to 
embrace  all  rocks,  on  any  principle,  whether  of  origin,  texture,  or 
COMPOSITION  (chemical  or  mineralogical).  We  do  not  find  the  min- 
eralogical  differences  between  rocks  coincide  with  those  of  their 
chemical  composition,  nor  are  either  of  those  dependent  on  geological 
position  or  stratification.  There  are  no  rigidly  defined  classes  in 
nature." 

Dr.  Cotta  proposes  the  following  general  classification  for  rocks : 

'*I. — Igneous  Bocks  (Eruptive  Rocks),  all  of  which  are  most  pro- 
bably products  of  igneous  fusion.  t 

A.  Kocks  poor  in  silica,  or  basic  rocks  : — 

(a)  Volcanic. — Of  which  the  bascdts  are  the  principal  reprejg 

sentatives. 
(h)  Plutonic. — Of  these  the  principal  representatives  are  the 

so-called  Greenstones  (diabase,  diorite,  ete.). 

B.  Eocks  rich  in  silica,  or  acidic  rocks  : — 
^            (a)  Volcanic,  e.g.  the  trachytes. 
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(h)  Platonic,  e,g,  the  granites. 

11. — Metamorphic  Crystalline  Schists. — Most  probably  the  product 
of  the  transmutation  of  sedimentary  rocks,  but  in  respect  of  their 
mineralogical  composition  closely  allied  to  the  igneous,  e,g.  gneiss, 
mica-schist,  chloride-schist,  etc. 

m. — Sedimentary  Rocks. — ^The  product  of  deposit : — 

1.  Argillaceous  rocks,  such  as  clay  and  argillaceous  shale. 

2.  Limestone  rocks,  such  as  limestone  and  dolomite  (including 
gypsum  and  anhydrite). 

3.  Siliceous  rocks,  e,g.  Sandstones  and  conglomerates. 

4.  Tufa  formations. 

The  above  are  the  groups  of  principal  rocks  which  occur  in  masses 
of  great  extent. 

IV. — We  shall  next  range  those  rocks  of  less  frequent  occurrence, 
or  which  only  form  subordinate  strata  or  separate  beds,  and  whose 
origin  is  in  part  still  doubtful,  without  attempting,  in  their  case, 
a  logical  classification.  To  this  series  belong,  for  instance,  many 
silicates,  the  carbonaceous  rocks,  the  ironstones,  serpentine,  etc.,  and 
some  other  rocks  of  problematical  character. 

V. — Finally  we  shall  instance  those  rocks  which  are  essentially 
composed  of  one  mineral,  such  as  quartz,  opal,  etc." 

The  author's  observations  on  ttie  probable  mode  of  formation 
of  minerals  are  very  trustworthy  and  reliable,  and  he  has  evidently 
devoted  much  time  and  labour  to  the  subject. 

Dr.  Cotta's  Cltissification  of  Rocks  will,  no  doubt,  be  the  students 
manual  for  many  ensuing  sessions  in  all  colleges  where  lithology 
is  taught,  but  Brisiow's  Mineralogy  must  still  be  in  demand  by 
every  student,  because  the  work  is  so  carefully  executed,  its  arrange- 
ment is  80  simple,  and  the  book  so  handy  for  reference  at  all  times. 

We  shall  notice  Dr.  Cotta's  work  again  in  a  future  number. 


E^Ei^oi^ars  j^isTiD  i^E^ocEEiDiifra-s. 


Edinbubgh  Geological  Society. — On  May  30th,  the  eleventh 
ordinary  meeting  of  this  Society  for  the  session  was  held  in  their 
rooms,  No.  6,  St.  Andrew  Square. — Mr.  Roderick  A.  F.  A.  Coyne,  C.E., 
Vice-President,  in  the  chair. 

Mr.  Thomas  Smyth  read  the  second  part  of  a  paper  "On  the  Up- 
heaval of  the  Shores  of  the  Firth  of  Forth,  and  part  of  tlie  East 
Coast  of  Scotland,  during  the  Human  Period."  He  briefly  recapitu- 
lated the  evidences  of  upheaval  contained  in  his  former  paper  (a 
report  of  which  appeared  in  the  June  number  of  the  Geological 
Magazine).  The  second  part  of  the  paper  was  entitled,  "On  the 
Upheaval  of  our  Shores  between  the  time  when  a  Celtic  population 
first  inhabited  the  Lowlands  of  Scotland  and  tlie  present  day  ;  with 
special  reference  to  a  Rise  of  the  Land  since  the  period  of  the  Roman 
Occupation,  and  to  a  Rise  within  the  last  half-century."     13a  ^^v 
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hibited  a  stone  celt,  which  was  fonnd  near  Errol,  in  the  Carao  of 
Gowric,  beneath  a  deposit  of  fine  laminated  clay  (containing  recent 
shells),  8  feet  10  inches  in  depth,  and  26  feet  5  inches  above  high- 
water  mark,  showing  beyond  doubt  that  there  must  have  been  a  riae 
of  land  of  2G  feet  at  legist  since  a  rude  population  inhabited  that  pait 
of  Perthshirc.  Mr.  Smyth  then  stated  the  objections  that  had  been 
adduced  to  the  opinions  held  by  Sir  Charles  Lyell,  Bart.,  Mr.  Archi- 
bald Grcikie,  and  many  others,  including  himself,  that  there  had  been 
a  considerable  uplieiival  of  the  shores  of  the  Firth  of  Forth  since  the 
period  of  the  Roman  Occupation.  'Mi,  Smyth  then  quoted  the  state- 
ments of  numerous  authorities,  which  proved  that  the  Bomans  had  a 
harbour  which  extended  from  Fisherrow  to  the  foot  of  tlie  hill  near 
Invercflk,  and  one  at  Cramond  (the  ancient  Alaterva) ;  and  that  the 
positions  of  these  harbours,  as  shown  by  the  remains  of  the  Roman 
dock- walls,  could  not  have  l)een  less  than  25  feet  above  the  present 
high -water  mark.  He  also  stated  that  a  general  tradition  is  current 
in  Falkirk  and  the  surroimding  district  that  there  was  once  a  harbour 
near  C^amelon.  in  the  vale  of  the  Carron,  upwards  of  three  miles  from 
the  sea.  As  Camelon  was  the  "Static  ad  vallum"  of  the  Romans, 
when  we  take  into  account  the  corroborative  evidence  of  the  Roman 
remains  found  at  the  place,  it  is  not  unlikely  that  the  harbour 
near  Camelon  was  used  by  the  Romans.  Mr.  Smyth  also  stated  that 
a  friend  and  himself  had  some  time  ago  found,  in  a  sand-pit  l>ctween 
Dunbar  and  Linton,  a  Roman  lachrymary  and  a  coin  of  Antoninus 
Pius.  Tlio  place  wIutc  tlioy  were  found  was  in  a  thin  deposit  of  mud 
or  olay,  bcnoath  a  perfectly  undisturbed  marine  dep«)sit  of  stnitified 
wind  and  gravel,  7  feet  10  inches  in  dc])tli.  The  place  was  exactly 
24 J  feet  above  high- water  mark,  and  about  a  mile  from  the  se;u 
IVfan}^  Roman  remains  have  Ix^en  found  in  the  district.  Indeed, 
from  Dunbar  to  Oaniond.  altars,  coins,  medals.  ]>otterv,  and  many 
other  remains,  have  been  at  various  times  discoviTed.  Near  the  sjimo 
plac^  wliere  the  coin  of  Antoninus  was  found,  but  only  about  4  feet 
from  the  surface,  another  coin  (of  (\mstantine  the  Great)  had  be<^ii 
found  by  a  boy  who  belonged  to  the  jdace.  As  Antoninus  Pius 
reigned  in  IIk;  st'eond  century,  it  follows  that  when  one  Roman 
dropped  his  lachrymary,  an<l  another  a  coin,  into  tlic  mud  (either 
in  the  sea  or  along  the  sea-shore),  the  land  must  have  been  at  leji^t 
24  J  feet  lower  (seventeen  centuries  ago)  than  it  is  at  present.  This 
difterence  could  only  be  accounted  for  by  upheaval.  The  amount, 
however,  of  this  upheaval  during  any  particular  century,  except  the 
present,  is  unknown,  because  since  the  time  the  Romans  ooeu})icil 
this  countiy  we  have  unmistakeable  evidence  of  periods  of  repose. 

Mr.  Smyth  then  pmceeded  to  lay  before  the  Society  the  additional 
evidences  of  upheaval  of  2J  feet  during  the  last  half-centur^'.  He 
stated  that  during  the  last  fifteen  months  he  had  made  a  systematic 
examination  of  the  shores  of  the  Firth  of  Forth,  and  that  part  of  the 
eiist  coast  which  lies  between  Dunbar  and  Berwick-upon-Tweed,  for 
the  purpose  of  ascertaining  if  there  had  been  an  upheaval  of  our 
shores  within  the  memory''  of  those  who  are  still  alive.  Mr.  Smyth 
stated  that  persons  yet  alvve  have  informed  him  that  fifty  years  ago. 
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when  smnggling  was  carried  on  to  a  considerable  extent  between 
the  Continent  and  the  east  coast  of  Scotland,  boats  used  to  land  near 
St  Abb's  Head  and  Fast  Castle,  in  Berwickshire,  at  places  where 
they  could  not  find  sufficient  water  to  land  at  present  The  luggers 
remained  in  the  offing,  a  short  distance  from  the  shore,  and  two  of 
the  principal  places  where  the  boats  used  to  land,  laden  with  Hol- 
lands, brandy,  tobacco,  and  silks,  were  in  the  coves  at  and  near 
Lumsden  shore  and  near  Dowlaw  shore.  They  landed  on  ledges  of 
solid  rock,  where  no  boats  could  land  at  present,  even  at  the  highest 
tides.  He  had  measured  the  height  of  several  of  these  ledges.  He 
found  one  6  inches,  another  8  inches,  and  a  third  9  inches  above 
lu^h- water  mark ;  and  taking  the  moderate  computation  of  only 
2  feet  of  water  for  floating  a  boat  laden  with  goods,  we  shall 
have  an  elevation  or  a  rise  of  the  land  of  from  2  feet  6  inches  to 
2  feet  9  inches  within  the  last  fifty  years.  He  also  stated  that 
several  iron  rings  still  remain  as  silent  witnesses  of  the  smuggling 
operations.  Mr.  Smyth  then  said  that  all  along  the  coast,  especially  at 
Bedheugh,  Prestonpans,  Portobello,  North  Queensferry,  and  Aber- 
dour,  he  had  found  evidence,  though  not  so  definite  as  the  foregoing, 
that  the  sea  reached  a  point  fifty  years  ago  2^  feet  above  the  present 
high-water  mark.  As  corroborative  of  this,  he  entered  into  a  minute 
description  of  the  Leith  tide-gauges.  The  records  were  first  taken  in 
1806-7 ;  but  the  first  portion  of  the  books  had  been  lost,  so  that  the 
first  register  now  begins  only  in  the  year  1827,  yet  we  have  internal 
evidence  from  the  marginal  observations  on  one  of  the  sets  of  books, 
that  in  the  year  1810  mean  tides  rose  to  a  point  2  feet  10  inches 
higher  than  they  do  at  present.  Mr.  Smyth  said  that,  in  his  calcula- 
tions, he  liad  taken  all  the  changes  in  the  docks  into  accoimt,  and 
he  was  irresistibly  drawn  to  the  conclusion  that  there  had  been  an 
upheaval  of  the  land  of  at  least  2\  feet  with  the  last  half-century. 
Mr.  Smyth,  in  conclusion,  stated  that  the  upheaval,  which  is  at  present 
taking  place  on  the  shores  of  the  Firth  of  Forth,  and  in  Berwick- 
shire, has  its  counterpart  in  Caithness,  which  is  rising  at  nearly  the 
same  rate ;  and  he  said  it  was  probable,  seeing  that  Norway  and 
Sweden  are  also  rising,  that  this  slow  upheaval  of  our  shores  extends 
to  Scandinavia. 

The  Geological  Society  of  Glasgow  held  their  second  summer 
excursion  on  May  12th,  when  they  spent  a  delightful  summer  after- 
noon on  the  Gleniffer  Braes.  The  party,  under  the  guidance  of  Mr. 
K-  W.  Skipsey,  examined  the  outcrop  of  a  bed  of  Coal,  known  as  the 
'*  Lady  Aime  "  seam,  here  calcined  by  an  overlying  bed  of  volcanic 
ash.  They  next  visited  and  examined  the  overlying  Carboniferous 
Limestone,  here  tilted  up  by  the  trap.  Very  few  fossils  were  dis- 
covered. 

n. — On  Jime  9th  the  Society  made  an  excursion  to  High  Blantyre 
and  Calder  Glen.  The  resident  members,  acting  as  guides,  were  the 
Bev.  P.  J.  Gloag  and  Dr.  James  Bryce,  F.G.S.  The  quarries  visited 
were  those  of  Newfield  and  Broomhouse,  situated  in  Ea£^  ^S&tv.^^ 
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and  reatlered  biatorical  as  the  spolB  explored  hy  the  Rev.  David  Ure, 
who,  in  hia  "Histoiyof  Uuthcrgicn  and  East  Kilhride,"  figured 
and  di?Acril)cd  many  of  the  fossik  found  in  them.  Vhe  qunrrioa  an 
worked  in  the  Carbonifei'ous  Limestone,  tind  proeeut  a  vimi:ily  oi 
bede,  some  of  which  are  very  rich  in  organic  rcmainB.  Tha  geological 
portion  of  lie  trip  ended  by  a  visit  to  Calder  Glen,  where  i»  to  bg 
secu  a  predpioe  110  fbct  of  pra^iendicnlor  ruck,  eshibiting  40  d'  " 
atiala. 


3  difidii(ftM 
with  &»■ 


ni. — On  June  30th  a  joint  meeting  of  this  Society,  with  ftfr' 
Edinbugh  Geological  Society,  was  convened  at  Edinburgh  for  ibe 
purpose  of  visiting  the  many  interesting  localitiee  where  tie  eruptive 
rocks  are  seen — iu  tho  Castle  Rock,  The  Calten  Hill,  Salisbury  Crags, 

and  tho  oJunmar  basalt  of  SamHon's  Ribs.  T)ie  party  were 
received  by  their  motropolilan  fellow -goologiBta,  who  entertained 
them  at  breakfast  in  their  rooms,  and  Mr.  David  Page,  F.G-8., 
acted  as  guide,  aasbted  by  other  memberB  of  the  club. 

BoTASiCAL  SociKTY  OF  Edisbiikgh. — This  Society  met  on  the  12tL 
July,  in  the  nistology  CluaB-rooui  at  the  Eoyai  Botanic  Gaiden — 
Dr.  Alexander  Dickson,  V--I'.,  in  the  chair. 

Among  other  communications  read  was  one, — "  On  the  Stroclute 
and  Affinities  of  Lepidodendron  and  CalamiUa,"  By  Willi.im  Car- 
rutliers,  Esq..  F.L.S.,  of  the  British  Museum, — of  which,  the  follow- 
ing ia  an  abstract : 

After  referring  to  the  fragmentary  condition  in  which  the  remains 
of  fossil  plants  generally  occur,  the  author  noticed  the  causes  which 
interfered  with  the  satisfactory  preservation  of  the  coal  plants,  and 
the  difficulty  of  identifying  fragments  of  the  same  species.  Conse- 
quently the  various  portions  of  the  same  otganism  not  in  actual 
contact,  which  exhibited  different  appearances,  had  been  referred  to 
diSerent  genera.  Root,  stem,  branches,  leaves,  and  fruit,  'were  eAch 
placed  in  a  different  genus.  As  the  result  of  continued  observatiw, 
and  the  occasional  disoovery  of  more  perfect  specimens,  this  unavoid- 
able multiplication  of  geuerio  names  is  being  reduced,  and  the 
scattered  fragments  united  to  form  the  complete  plant.  Ltpidodendra* 
and  Ccdamitet  were  shown  to  be  striking  examples  of  this,  and  both 
genera  were  described  in  detaiL 

LqpidodendTon  was  restored  as  a  tree,  like  a  huge  LyeopodMnt  eer- 
nuwn.  The  trunk  consisted  of  a  large  cellular  pith,  surrounded  by  a 
cylinder  of  wood  of  thickness  varying  according  to  the  age  of  the 
plant.  This  was  surrounded  by  a  cylinder  of  cellular  substance, 
traversed  by  numerous  vascular  bundles,  whioh  passed  upw&rds  and 
outwards,  and,  penetrating  a  second  woody  cylinder,  terminated  in 
tho  bases  of  the  leaves  which  were  immediately  beyond.  Thii 
singular  arrangement  had  been  determined  by  Mr.  Binney  from  a 
large  series  of  beautifully  prepared  specimens.  The  author  showed 
that  the  arrangement  of  parts  was  similar  in  the  trunks  of  some 
Cj/eadex,  which  presented  a  further  resemblance  in  having  the  outer 
^  «ariiioe  composed  of  the  bases  of  the  leave*,  and  so  muJLed  by  ^ 
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siinilar  series  of  stigmata  as  those  oocmring  in  Lepidodendnm,  An 
examination  of  the  minute  tissue,  however,  showed  that  while  this 
general  resemblance  existed  between  the  two  stems,  there  was  no 
real  affinity  between  the  plants,  for  though  CSfcadea  were  the  simplest 
form  of  Comfera  their  wood  was  made  up  of  disc-bearing  vascular 
tissue,  was  laid  on  in  separable  exogenous  layers,  and  was  traversed 
by  medullary  rays ;  while  in  Lepidodendrom  the  wood  was  entirely 
made  up  of  scalariform  tissue,  without  any  trace  of  medullary  rays, 
or  a  true  exogenous  arrangement.  The  histological  examination  of 
the  stem  showed  the  fossil  plant  to  be  cryptogamous,  but  having  a 
stem  with  a  structure  more  highly  organised  and  more  nearly 
approaching  to  that  of  phanerogamous  plants,  than  any  known  cryp- 
togam. This  opinion  was  confirmed  by  an  examination  of  the  organs 
of  fructification,  which  were  shown  to  be  strobili,  bearing  a  single 
sporangium  on  the  upper  surface  of  each  scale,  as  in  Lepidoatrdbus, 
or  several,  as  in  Flemngttes.  The  sporangia  contained  both  large 
and  small  spores,  and  are  consequently  more  nearly  allied  to  Bhizo- 
canea  than  to  Lyeapodiacea. 

The  stem  of  Calamites  was  composed  of  a  cylinder  of  scalariform 
tissue  surrounding  a  large  cellular  pith.  The  author  had  been 
shown  by  Mr.  Binney,  a  beautifully  preserved  specimen,  showing 
the  relation  of  the  parts.  The  vascular  tissue  was  developed  from  a 
series  of  equidistant  parts  around  the  pith,  and  grew  outwards,  and 
laterally,  until  they  united  in  a  continuous  cylinder,  fluted  on  the 
inner  surface,  and  with  the  flutings  filled  with  the  cellular  tissue 
of  the  pith.  The  early  vascular  bundles  in  the  young  shoots  of 
exogenous  plants,  have  a  similar  structure,  but  they  speedily  unite 
to  form  a  woody  cylinder,  with  a  clearly  defined  and  smooth  inner 
surface  towards  the  pith.  This  early  condition  is,  however,  perma- 
nent in  the  stem  of  some  arborescent  species  of  Cactus — which,  in 
this  respect,  closely  re8em})le  Calamites — but  it  is  only  as  imilarity  in 
the  arrangement  of  the  parts  without  any  true  affinity,  for  the  stems 
diffisr  as  much  as  Lepidodtndron  does  from  Cycas.  The  woody  cylin- 
der formed  constrictions  at  regular  intervals  round  the  pith,  as  in 
some  Artocarpea.  The  fruit  of  Calamites  was  a  slrohilusy  the  whorls 
of  which  were  alternately  barren  and  fertile.  The  barren  whorls 
were  developed  as  scales  protecting  the  fertile  whorls,  which  con- 
sisted of  spines,  each  supporting  four  obovate  sporangia.  Both 
genera — Lejpidodendron  and  Calamites — were  certainly  cryptogams, 
differing,  both  in  structure  of  stem,  and  in  the  organs  of  fructification, 
from  each  other,  yet  both  agreeing  in  main  characters  with  the 
vascular  cryptogams,  although  possessing  more  highly  organised 
stems  than  exist  in  any  known  members  of  that  class. — Edinburgh 
Evening  Courant, 

The  Richmond  and  Nobth  Rtdino  Naturalists'  Field-club. — 
On  the  31st  of  July  the  members  of  this  club  had  an  excursion  to 
the  interesting  locality  of  Saltbum-by-the-Sea,  to  examine  the 
geology  and  natural  history  generally  of  Saltbum  and  Huntelifie. 
The  weatiier  was  anjrthing  but  favourable,  yet  the  m^smWE^  \bx 


well,  with  their  respected  president  (Mr.  E.  Wood,  F.G.y.)  n,l  thoir 
head.  A  coDsideralile  part  of  tlie  day's  pTognimm«i  liad  to  bo 
aboDdoD&d  owing  to  the  incessant  rain,  olso  it  had  been  airan)^  to 
csploiv  one  of  the  oolebratcd  iron-stone  mines  the  property  of  Mr. 
Pease,  M,P„  who  had  kbdiy  givaa  dir»:tiona  for  the  due  reception  of 
the  club.  About  one  hundred  membere  and  friends  of  the  cluh 
dinod  at  the  Zetland  Hntol  at  the  geneious  invitation  of  Edward 
Wood.  Esq.,  F.G.S.,  the  president.  The  health  of  the  cUairmun  w» 
received  with  great  enthiiaiaem  by  every  one  presenL  In  rcapoading 
he  said  it  was  satisfactory  to  know  tbat  tiie  ufiairs  of  the  clab  wen 
in  a  most  satisfitctory  state  ;  the  members  coustontly  increasing,  and 
the  Museum  ever  receiving  rikluable  contributions  in  objects  of ' 
Natural  History. — DarliB^ton  and  Stoekton  Tclegrajih,  Augnat  4th, 
1866. 

A  Geological  Bauble. — Under  the  name  of  "Hytho  Penny 
Rambles,"  Mr.  II.  B.  Macke8on,F.O.S.,  of  Hythc,  Kent,  is  ondeavouiitig 
to  spread  a  taste  for  Natural  History,  As.,  by  a  series  of  fiold>lectore« 
in  the  vicinity  of  the  town.  The  first  meeting  was  held  on  tb» 
loth  of  July  last,  at  which  a  numerous  attendance  of  the  iuhabitantl 
of  Hythe  and  its  vicinity  were  present.  Mr.  Mackeeon  pointed  ont 
some  interesting  iudicivtums  of  th«  change  of  coast-line,  evidenced  fay 
an  ancient  eecarjiment  of  the  Liower  Green-sand,  now  far  inland; 
no  doubt  the  sea  Ibrmcrly  washed  the  very  foot  of  the  hill  above  the  * 
Church  at  Hythe,  where  tbey  then  stood.  He  called  attention  to 
various  geolt^col  facts,  and  gave  capital  illustrations  of  the  practical 
use  of  Doth  geology  and  botany.  The  Kev.  Thomas  Wiltshire, 
F.G.S.,  who  was  also  present,  gave  an  explanation  of  some  of  the 
geological  features  of  the  adjacent  quarry  and  neighbourhood,  with 
especial  reference  to  the  physical  chwiges  tbat  had  formerly  operated 
to  produce  the  series  of  deposits  which  now  make  op  the  Weald  of 
Kent,  Attention  was  called  to  the  numerous  fossils — Ammotiitet, 
Jfantili,  Trigonix,  etc.,  scattered  around ;  and  explanations  were 
given  of  their  peculiar  forma.  Great  interest  was  displayed  through- 
out by  the  company  present,  and  hearty  thanks  were  returned  to  Mr. 
Mackeson  and  the  Rev.  Thomas  Wiltshire  for  their  interesting 
addresses. — Kerdiih  E^^eu. 


coEs-EsiPOisrxiEisrCE. 

aoyiOPBYLUJM  FYSAMIDALB,  HIS. 

To  ike  Editor  of  Ae  Qzoloqicu.  Maoazikx. 

Dear  Sib, — Apropoa  to  Mr.  Davidson's  note  in  the  June  number 

of  your  Magazine,  tiling  attention  to  the  oconrrence  of  QoniophyUmi 

pyramidale.  His.  in  the  "  Upper  Wenlock  Shales  "  of  Dudley,  it  may 

be  interesting  to  some  of  your  readers  to  learn  that  the  aame  speoiM 

^JuB  occtured  alBO  in  th«  Uaivein.  distEtot,  several  qmsmsiu  having 
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beem  found  in  the  heap  of  rubbish  near  the  Wjoh,  which  was  thrown 
out  in  the  construction  of  the  tunnel  through  the  hills.  Three  of 
these  specimens  are  in  my  own  possession,  and  there  are  at  least  two 
others  in  the  collection  of  Dr.  Grindrod,  of  Malvern  ;  besides  which, 
if  I  have  not  been  misinformed,  there  is  a  specimen  from  the  same 
locality  in  the  cabinet  either  of  Mr.  Fletcher  or  of  Mr.  Gray,  of 
Hagley.  The  most  fully  grown  of  these  Malvern  specimens  corre- 
sponds to  Mr.  Lindstrom's  fig.  2  in  size,  but  they  are  all  of  them 
more  depressed  in  form  than  his  fig.  1,  and  have  the  point  more 
curved  upwards.  Moreover,  most  of  the  specimens  have  grown  up 
in  a  somewhat  spiral  manner,  giving  a  slight  twist  to  the  body  of  the 
coral.     (See  Gkol.  Mao.,  Vol.  in.,  pp.  856  and  406,  Plate  XIV.) 

The  species  first  appears  in  the  flaggy  beds  of  the  May  Hill  Sand- 
stone in  the  Gullet  Wood,  near  Eastnor  Obelisk,  above  the  purple 
sandstones,  as  a  mould,  and  in  this  condition  appears  to  be  identical 
with  the  Petraia  quadrcUa,  McCoy,  from  the  Upper  Silurian  rooks  of 
Ireland  (Sil.  Foss.  t.  4,  f.  18).  The  tunnel  specimens  are  from  the 
shales  interbedded  with  the  Woolhope  limestone,  or  base  of  the 
Wenlock  Shale ;  but  the  specimen  referred  to  in  Mr.  Davidson's  note 
appears  to  belong  to  a  higher  position  in  the  series,  for  if  by  ''  Upper 
Wenlock  Shales"  it  is  intended  to  indicate  the  shales  above  the 
limestones,  these  shales,  notwithstanding  the  Wenlock  aspect  of 
their  fossil  fauna,  are  considered  on  good  authority  to  belong  to  the 
base  of  the  Ludlow  series. 

There  is  nothing  like  an  operculum  to  any  of  the  Malvern  specimens. 

Believe  me,  dear  sir,  yours  very  truly, 

Habvey  B.  Holl. 

WoBCBSTBB,  Augutt  iih. 


EOZOON  IN  BOHEMIA  AND  BAVARIA. 

Dkab  Sib, — ^In  your  Magazine  for  July  there  is,  in  the  article 
"EozooN  IN  Bohemia  and  in  Bavaria,"  the  following  passage: — 
"Dr.  A.  Fritsch  has  found  Annelid-marks  in  this  Grauwacke  at 
Przibram ;  and  Dr.  Reuss  has  detected  Crinoidal  and  Foraminiferal 
jemains  in  a  limestone  equivalent  to  the  above  near  Reichenstein." 

This  remark  contains  several  errors,*  which  I  beg  leave  to  correct 

1.  The  Annelid-marks  are  not  found  at  Przibram,  but  in  the  dark 
blue  "  Kieselschiefcr "  at  Labkovitz,  at  Skrej,  and  in  the  Scharka 
valley,  near  Prague.  This  Kieselschiefer  belongs  to  the  Przibram 
flchists.     (Barrande^s  Etage  B.) 

2.  The  Crinoidal  and  Foraminiferal  (?)  remains  are  not  detected 
by  Professor  Reuss,  and  not  found  near  Reichenstein,  but  I  found 
them  myself  in  September,  1864  and  August,  1865  in  the  black 
limestone  at  Pankratz  near  Reichenberg.  This  black  limestone, 
•which  belongs  to  the  range  of  the  *'  Teschkengebirge,"  lies  between 
Phillits,  and  its  age  is  still  very  doubtful,  its  external  appearance 
most  resembles  Mountain  Limestone.     The  Crinoids  have  a  nice 

1  Introdaced  partly  by  Giimbel,  partly  by  T.  E.  J.,  tc«XA\aS(AT, — ^.'^ . 
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5-radiate  star  in  the  oontre,  some  have  only  a  round  spot.  The 
second  kind  of  fossil  is  a  snail-like  irr^ular  spired  of  V  diameter, 
and  its  foraminiferal  character  is  still  very  doubtful.  Both  will  be 
very  soon  figured  and  described. 

Yours  truly, 

Anton  :  Fbitsch,  M.D. 

BoTAL  Bohemian  MvsmTV, 

Paaqub,  July,  1866. 


:L4CISCEIiIi^35rEOTJS. 


Chloropal  in  Cornwall. — Professor  A.  H.  Church  announces  in 
the  Chemical  News  (August  10th),  that  "  Chloropal  occurs  abun- 
dantly in  a  granite  quarry  dose  to  an  old  tin-mine  kno^vnas  Carclase. 
This  mine  (Wheal  Ludcote),  now  worked  mainly  for  China-stone 
and  China-clay,  is  not  far  from  St.  Austell,  in  Cornwall.  Tlic  Chlor- 
opal occurs  witli  fluor  in  the  fissures  of  the  granite,  and  resembles 
that  variety  of  Chloropal  which  has  been  termed  *'  gramenite,"  fix)m 
Menzenberg,  near  Bonn." 

Crystallized  Stephanite  and  Argentitb  from  Cornwall. — Ou 

a  specimen  of  iiulistinctly  cn'stallizeti  Argentitb  associated  with 
filiform  Native  Silver,  from  an  abandoned  mine,  the  Wheal  Ludeott 
near  Liskeard,  Cornwall,  T  have  observed  some  very  chamcteristic 
crystals  of  Stephaiiit<s  the  Melan-glanz  of  the  Germans.  The  crystals 
are  very  biilliant  and  in  short  prisms  about  IJ  lines  longby  1 
thick.  Colour  black,  like  Iron-glance ;  streak  black  :  before  the 
blowpipe,  on  charcoal,  yields  no  perceptible  trace  of  Ai*senie,  but 
deposits  a  sublimate  of  Oxide  of  Antimony ;  and  with  borax,  yields 
a  globule  of  Silver.  Though  found  in  comparative  abun«lance  in 
some  countries,  it  has  not  hitherto  been  recorded  as  occurrinjr  in  a 
crystallized  state  in  the  British  Isles,  but  is  said  to  liave  been  fomid 
massive  and  pulverulent  at  Wheal  Duchy  and  Ilerland,  in  Cornwall. 
In  the  same  locality  specimens  of  Argentitc  have  l)ecn  found  crvs- 
tallized  in  well-defined  cubo-octaliedrons,  nearly  Ijalf  an  inch  in 
thickness.  These  are  by  far  the  largest  crystals  of  tliis  mineml  yet 
discovered  in  Britain.  T.  D. 

Dr.  Gkkville's  Diatosiace.*:. — T\\e  extensive  collecti<m  o(  DIato- 
macea;  belonging  to  the  late  Dr.  Greville,  together  with  all  his 
notes  and  drawings,  lias  become  the  property  of  the  Botanic^il  De- 
partment of  the  British  Museum.  It  includes  the  specimens  of  the 
Kecent  and  Post-tertiaiy  species  described  by  the  late  Protessci 
Gregory,  many  of  which  are  very  obscure.  Added  to  the  type- 
collection  of  Professor  Smith,  the  original  m(mograj»hor  of  this  tril)e 
of  British  phmts  now  in  the  Museum,  it  will  make  the  National 
coiiection  invalual>le  to  excxy  ^tvxdciit  of  the  Diatomacea. 


■L.  :i'r  i" ':  v,v.:  vw^a  ^iv. 
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I. — On  some  Flint-gobes  fbom  the  Iin>us,  Uppsb  Soikde. 

By  John  Etjlvb^  F.B.S.,  F.S.A.,  Sec.  6.S.,  etc. 

(PLATE  XVI.) 

THE  following  letter  lias  been  forwarded  to  me  with  a  request  to 
make  a  few  remarks  upon  the  flint-cores  mentioned  by  General 
Twemlow : — 

To  the  Editor  of  the  Geoloqigal  Magazine. 

Sm, — ^With  reference  to  the  letter  of  A.  B.Wynne,  Esq.,  F.G.S.,  of 
the  Geological  Survey  of  India,  in  your  number  of  Ist  June,  1866, 
it  may  interest  him  and  his  colleague,  W.  T.  Blanford,  Esq.,  F.G.S., 
and  perhaps  the  scientific  public  generally,  if  you  would  undertake 
to  delineate  and  describe  the  three  remarkable  fossils  herewith  sent. 

They  have  just  been  brought  to  me  (Overland),  sent  by  my  son, 
Lieut.  Edward  D*Oyly  Twemlow,  of  the  Boyal  Biombay  Engineers, 
and  were  found  by  him  "  three  feet  below  the  rock  in  the  bed  of  the 
river**  (Indus)  where  ho  is  superintending  excavations  connected 
with  a  canal,  near  Shikarpoor,  in  Upper  Scinde. 

I  shall  be  happy  to  present  the  specimens,  after  they  have  been 
described,  to  the  Ethnolo^cal  Department  of  the  British  Museum. 

I  am.  Sir,  yours  faithfully, 
Geobge  Twemlow,  Major-Greneral,  R.A. 

POTLB  LODOB,    6UIIJ[>F0KD. 

The  interest  attaching  to  the  flint-cores  or  nuclei,  figured  on 
Plate  XVI.,  rests  principally  on  the  beautiful  regularity  of  their 
form,  and  the  circumstances  under  which  they  have  been  discovered. 
The  process  by  which  flakes  or  knives  of  flint  are  produced  has 
been  so  often  described  that  it  is  needless  here  to  enter  into  any  of 
its  details.  It  will  be  enough  to  observe  that  such  flakes  or  knives, 
being  chipped  off  in  succession  from  a  mass  of  stone,  there  must  in 
all  cases  remain,  after  the  process  is  completed,  a  block,  showlrv^ilx^i 
facets  from  which  the  last  flakes  dislodged  "VxatN^  \>^^\i  «J«:\xs^  ^"S.. 

roL.  ni. — NO,  XJCTHL  *^ 
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Wliere  the  process  of  chipping  oflF  flakes  has  been  carried  on  success- 
fully  all  round  the  block,  the  resulting  core  or  nucleus  will  present 
a  polygonal  outline,  with  slight  depressions  at  the  upper  end  of  each 
facet,  showing  what  may  be  termed  the  "impressions"  of  "the  bulb 
of  percussion,"  due  to  the  blow  by  which  each  flake  was  dislodged. 
In  the  Plate  the  cores  from  the  Indus  are  represented  vnih  the  upper 
end,  or  that  at  which  the  blows  were  administered,  downwards,  but 
the  "  impressions  "  of  the  bulbs  of  percussion  are  well  exhibited  in 
Fig.  3. 

To  strike  off  from  a  large  block  such  a  number  of  successive 
flakes  as  to  leave  merely  an  elongated  polygonal  nucleus,  it  is  of 
course  necessary  that  the  material  of  the  block,  besides  splitting 
readily  from  a  blow,  should  be  perfectly  homogeneous  in  texture. 
With  ordinary  chalk  flints  this  is  rarely  the  case ;  and  even  for  the 
gun -flint  manufacture,  where  the  form  of  the  flakes  is  not  of  so 
much  importance  as  if  they  were  destined  for  knives,  great  care  is 
taken  in  the  selection  of  the  flint,  and  in  keeping  it  uniformly  moist 
The  best  material  which  has  been  used  for  the  manufacture  of 
siliceous  knives  is  obsidian,  which,  so  late  as  the  days  of  Cortes,  was 
used  in  Mexico  for  this  purpose,  and  even  for  razors,  two  of  which, 
however,  were  used  up  in  shaving  a  single  person.*  Some  of  the 
obsidian  cores  from  Mexico  approximate  very  closely  in  form  to 
these  from  India.  One  of  them  may  be  seen  engraved  in  Tylor's 
Anahuac,  p.  98.  The  flint  from  which  the  specimens  now  under 
consideration  are  fonncd,  is  of  a  light  fawn  colour,  of  the  same 
character  as  that  from  which  tlio  inipienients  from  the  laterito-beds, 
descriljod  by  Messrs.  Foote  and  King,  liave  been  fasliioned.  If,  as  is 
not  improbable,  it  j^artakos  more  of  the  nature  of  a  quartzite  than  of 
a  real  flint,  its  ori<!;inal  arenaceous  origin  may  have  conduced  to  tliat 
homogeneity  which  is  so  essential  to  uniformity  of  fi-acture.  In  the 
case  of  the  flint-cores  and  flakes  from  the  noighbourhood  of  Jub- 
bulpore,  of  which  I  conmiuuicatcd  an  account  to  the  Society  of 
Anti(|uaries,  the  material  was  principally  chalcedony,  and  the  cores, 
though  most  symmetrically  formed,  were  much  smaller. 

The  finding  of  such  relics  *'  tliree  feet  below  the  rock  in  the  bed 
of  the  river"  Indus  would,  at  first  sight,  point  to  a  great  antiquity, 
even  geologically  speaking,  for  them.  But  further  details  are  necessary 
as  to  the  character  of  this  rock  before  any  definite  conclusions  can 
be  safely  come  to  on  this  j^oint  ;^  and  certainly,  judging  from  the 

*  In  the  ^lineralojrical  and  ficological  Gallerv  of  the  British  Museum  (Room  III., 
Tablt'-case  Ad)  is  exhibitt'd  a  very  beautiful  and  sUnider  Obsidian  core  from  Mexico, 
agiet'in;;:  closely  in  general  form  with  those  figured  in  Plate  XVI.  It  is  one  of  the 
*' Craelierode  (Collection,"  and  is  thus  described  by  the  donor  :—*' Obsidian  ;  Black 
Volcanic  Glass ;  remarkable  for  breaking  into  Prisms;  this  has  14  sides.  From  Peru, 
where  they  make  mirrors  of  it.  MagcUan's  Cronstedt,  p.  917  ;  Kirwan,  vol.  i.  p.  264 ; 
Babington,  p.  9,  sp.  24."  [Cracherode  Catalogue.]  There  are  besides  thnv  flaki-s 
and  numerous  examples  of  Obsidian  in  its  unwrought  state,  both  from  Ittland  and 
Mexico.  Many  otlier  specimens  of  cores  and  Hakes  in  Obsidian  and  Flint  are  oi- 
hibittd  in  the  Ktlniological  Department  of  the  British  Museum. 

-  In  a  subsecjuent  letter  to  the  Kditor,  General  Tweralow  states  that  neitiier  chalk 
DOT  tiint  are  found  near  the  s'^vA  \\\;v;tv;  VW  ^\\\\.  ^otv^v^^ire  embedded,  and  that  tht 
vk  is  a  Limestone. — 1I.^V. 
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form  alone,  I  am  inclined  to  ascribe  them  to  the  "  neolithic  "  rather 
than  to  the  "palaeolithic"  period  of  India,  whatever  valne  these 
terms  may  have  when  applied  to  that  part  of  the  globe. 

EXPLANATION  OF  PLATE  XVI. 

Figs.  1-3.— Flint  cores,  or  nuclei,  discovered  three  feet  beneath  the  bed  of  the  river 
Indus,  near  Shikarpoor,  in  Upper  Scinde,  by  Lieut.  Edward  D'Oyly  Twemlow, 
of  the  Boyal  Bombay  Engineers.    (Two-thirds  natural  size.) 

Figs.  2a  and  3a. — ^End-views,  exhibiting  the  polygonal  form  of  the  nuclei. 


11. — ^NOTES  ON  THB  PHYSICAL  GxOORAPHY  OF  EaJST  YoBKSHIBS.^ 
By  Wtlliam  Toplet,  F.G.S.,  Geological  Survey  of  Great  Britain. 

rB  district  of  Cleveland,  long  known  for  the  beauty  and  variety 
of  its  scenery,  has  during  the  past  few  years  acquired  great 
importance  through  the  discovery  of  valilable  beds  of  iron  ore  in  the 
Middle  Lias.  So  much  has  been  written  on  this  district,  and  in  a 
lesser  degree  on  East  Yorkshire  generally,  that  the  geological  struc- 
ture of  this  country  must  be  tolerably  well  known.*  My  object  then 
ia  not  so  much  to  describe  the  beds  as  to  give  some  notes  on  the 
physical  geography  of  the  country,  explaining  the  relation  of  its 
present  surface  outlines  to  its  internal  structure,  and  to  enquire  by 
what  means  those  external  features  have  been  produced. 

It  may  appear  presumptuous  on  my  part  to  attempt  this  after  the 
very  able  treatment  the  subject  has  received  from  Prof.  Phillips  in  a 
work  devoted,  in  part,  to  this  question.'  But  I  venture  to  think  that 
the  origin  of  the  present  scenery  of  Yorkshire  is  due,  in  the  main,  to 
subaenal  denudation,  not  to  marine  action  as  stated  by  Prof. 
Phillips. 

The  characteristic  features  of  Yorkshire  are  shown  by  a  glance  at 
its  river  courses.  These  run  in  a  general  direction  from  the  north 
and  west  to  the  south  and  east.  This  is  therefore  the  direction  of  the 
general  slope  of  the  ground,  and  corresponds  with  the  dip  of  the 
beds  beneath.  The  Vale  of  York,  stretching  uninterruptedly  from 
the  Tees  to  the  Humber,  forms  a  well-marked  boundary  between 
the  Secondary  rocks   on  the  east  and  the  Palaeozoic  rocks  on  the 

1  Read  before  the  British  Association  at  Nottingham,  August  24th,  1866. 

'  See  especially — 

Young  and  Bird,  Geological  Survey  of  the  Yorkshire  Coast,  4to.  1822. 

"Winch  (N.  J.)     Observations  on  the  Eastern  parts  of  Yorkshire.     Geol.  Trans. 

2nd  Series.     Vol.  V.  p.  646. 
Phillips  (J.)        Illustrations  of  the  Geologv  of  Yorkshire.  4to.  Vol.  I.   1829. 
„  Geological  Map  of  Yorkshire.     1853, 

„  Manual  of  Geology.     Ed.  1855. 

„  Quart.  Joum.  Geol.  Soc.    Vol.  XIV.  (1858)  p.  84. 

Marley  (J.)         Trans.  N.  of  Eng.  Inst,  of  Mining  Engineers.     Vol.  V.   (1857) 

p.  166. 
Bewick  (J.)         The  Cleveland  Ironstone.     8vo.     1860. 
Pratt  (C.)  Geologist  for  1861,  p.  81. 

3  Birers,  Mountains,  and  Sea  Coast  of  Yorkshire,    Syo.  \^5^. 
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west.  It  is  composed  of  Permian  and  New  Red  strata  thickly 
covered  with  Boulder-clay  and  graveL  The  secondary  beds  on 
the  east  crop  out  in  a  series  of  escarpments ;  their  scarped  edges 
being  presented  towards  the  north  and  west,  while  the  gentler 
slope,,  or  "  dip  slope,"  falls  towards  the  south  and  east.  The  chalk, 
a^  the  highest  secondary  bed,  occupies  the  south-eastern  comery 
and  rising  as  a  bold  escarpment  from  the  Vale  of  Pickering  (Speeton 
and  Kimmeridge  clays),  sweeps  round  to  the  west  and  south,  over- 
looking the  Vale  of  York.  The  Lower  Secondary  beds  riae  fix)m 
beneatib  the  Chalk,  their  scarped  faces  likewise  facing  northwards. 
These  owing  to  a  great  unconformity,  do  not  pass  south  parallel  to 
the  Chalk.  The  escarpment  of  the  Lias  however  is  almost  con- 
tinuous fix)m  the  Tees  to  the  Humber. 

The  scarped  hills  of  Cleveland  (Lias  capped  by  Liferior  Oolite) 
are  highly  picturesque.  The  Oolitic  capping  weafliers  into  a  steep 
face  overlooking  a  more  gentle  slope  of  Lias  shale.  The  bare  rugged 
top  of  Rosebury  Topping  and  the  top  of  the  escarpment  seen  south- 
west from  Guisboro'  are  examples  of  precipitous  Oolitic*  cappings. 

These  escarpments,  in  common  with  all  analogous  hills  in  England, 
have  this  striking  character.  The  same  bed,  or  its  representative, 
crops  out  at  about  the  same  height  of  the  escarpment  all  along  its 
course.  Thus,  in  the  North  Cleveland  hills,  the  "Lx)nstone  and 
Marlstone  series"  crop  out  some  way  down  the  side,  and  the  hills 
are  capped  by  the  same  bed  of  Sandstone  (Inf.  Oolite).  In  other 
words,  these  escarpments  run  along  the  strike  and  their  scari>ed  sides 
face  the  dip.  Thus,  if  the  ]>eds  are  dipping  to  the  south  the  scar^>ed 
side  will  face  the  north,  and  the  esc{iq)ment  will  nm  east  and  west. 
Now,  how  ciin  this  fact  be  accounted  for  if  these  escari)ment8  are  old 
sea  cliffs  ?  To  learn  what  a  Lias  sea  cliff  is  like  we  have  only  to 
examine  the  present  coast  line  of  Cleveland.  Here  the  beds  are  seen 
to  dip  in  the  clifl'  section,  and  therefore  the  cliff  is  n(^t  formed  along 
the  strike.  Moreover  beds  are  seen  to  dip  one  imder  the  other  and 
disappear,  so  that  a  cliff  section  at  one  place  may  give  a  set  of  beds 
quite  different  from  another  section  taken  a  few  miles  off.  Thus,  on 
the  Yorkshire  coast,  we  pass  in  the  same  line  of  cliffs  from  Lias  in 
the  north,  through  all  the  Oolitic  series  in  succession,  to  Chalk  in  the 
south.-  Such  is  never  the  case  with  an  inland  escarpment.  This 
presents  the  same  set  of  beds  throughout  its  entire  length.  Now, 
since  "  escari)mcnts  "  run  along  the  strike,  whilst  the  present  sea  cliffs 
rarely  or  never  do,  it  woidd  seem  that  we  must  no  longer  look  to 
marine  action  as  the  mode  of  formation  of  these  escari)ments.  They 
are  assuredly  not  '*  river-cliffs,"  since  rivers  by  no  means  always 
rim  p.'irallel  to  them  or  even  near  them.  Tliere  remains  then  only 
pure  subaerial  agencies  to  account  for  them.  This  subject  has 
already  been  wTitten  upon  by  Mr.  Jukes,^  Prof.  Ramsa}',*  Mr.  Geikie,* 

1  Tlio  Inferior  Oolite  here  is  a  Calcareous  Sandstone.  ('*  Dojjger.") 

2  This  is  well  shown  in  the  coast  section  appended  to  Prof.  Phillips'  "  Greology  of 
Yorkshire^    Vol.  T. 

■  On  tin:  IlivtM-  Valleys  oC  t\ni  §>o\il\\  o^  ltd"axvvl.    Quart.  Jouru.  Gcol.  Soc.     Vol. 
xriii.    (IHGl.)  p.  378. 
<  Phjs.  Geo;,',  and  Geolo^  ot  Orcal  ^tV\.«:\\i.    *Iw^^^  Y^^^,^. Vl  tX  w^. 
^  .Scenery  and  Geology  ot'Scol\v\Tvd.  \%^5.  "^.  V^*^- 
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and  by  Dr.  Foster  and  the  anthor.^  To  Aese  Tarious  publications  I 
wonld  refer  for  a  fuller  discussion  of  the  question,  merely  noting 
now  the  general  principles  involved. 

The  sea,  wherever  we  now  see  it  at  work,  exerts  a  levelling  power, 
planing  off  to  a  more  or  less  imiform  slope  the  various  beds  which 
oome  within  the  range  of  its  breakers.  This  forms  what  Prof. 
Bamsay  has  called  a  plain  of  marine  denudation.'  Vast  masses  of 
rocks  have  thus  been  swept  away,  often  far  exceeding  in  amount 
those  subsequently  removed  by  atmospheric  agencies.  Now,  since 
we  know  that  the  beds  have  been  unequcdly  upheaved,  proved  by 
their  present  dip,  the  action  of  the  breakers  would  phme  off  the 
various  beds  as  they  successively  came  within  its  range.  Hence  the 
resulting  plain  of  denudation  would  present  a  succession  of  beds 
cropping  out  along  its  surface.  Of  these,  some  would  be  hard,  some 
soft :  the  former  resisting  atmospheric  denudation  would  stand  out 
as  escarpments ;  the  latter  would  weather  into  longkudindl  valleys. 
The  surface  drainage  of  this  area  would  collect  into  streams  joining 
eventually  into  main  rivers  running  down  the  main  slope.  This 
will  usually  be  the  dip  slope,  because  the  line  of  greatest  upheaval 
will  be  the  line  of  strike  and  will  determine  the  direction  of  the 
marine  plane  of  denudation.  Thus  originate  the  transverse  valleys 
which  cut  across  escarpments.  These  two  kinds  of  valleys  can  be 
^well  studied  in  the  Wefidd  and  the  bordering  chalk  country.  I  think 
the  Humber  is  a  transverse  valley  of  this  description ;  it  cor- 
responds to  the  main  channel  of  the  Medway  where  the  latter  cuts 
through  the  Greensand  and  Chalk  on  its  way  to  the  Thames.  The 
Ouse  with  its  tributaries  the  Swale  and  the  TJre,  coming  from  the 
Vale  of  York  and  the  Lias  hills,  correspond  to  the  Eden  and  its 
tributaries  in  Kent  The  Derwent,  rising  far  within  the  Oolitic 
country  and  running  in  a  direction  opposed  to  the  general  dip, 
corresponds  exactly  to  the  tributary  of  the  Medway  which  rises  near 
Ightham  and  runs  down  past  Plaxtole  and  Hadlow  into  the  Weald 
Clay  valley  to  join  the  main  river.  The  beautiful  vaUey  of  Eskdale 
begins  tnthin  the  Oolitic  country  and  runs  with  the  general  dip.  Its 
river  has  excavated  a  channel  through  the  harder  Oolite  which  forms 
the  steeper  part  of  its  slopes  down  to  the  Lias  below.  Eskdale  cor- 
rein)onds  to  such  valleys  as  the  Cray  and  Littie  Stour  in  Kent. 

If  the  present  valleys  were  all  made  by  the  sea  we  might  expect 
that  they  would  always  drain  into  the  sea  by  the  nearest  way.  But 
this  is  by  no  means  the  case.  The  upper  branches  of  the  Derwent 
rise  close  to  the  sea  near  Filey,  and  again  near  Robin  Hood's  Bay  ; 
but  they  drain  irdandf  and  after  a  long  course  reach  the  sea  by  the 
Hiunber.  Again  the  river  Wisko  which  rises  up  in  the  moors  near 
Osmotherly  runs  down  towards  the  Tees  for  about  eight  miles  of  its 
course,  and  at  one  place  approaches  it  within  1^  mile,  then  turning 
south  it  runs  past  Northallerton  into  the  Swale,  and  finally,  after 

^  On  the  Midway  GraTels  and  Denudation  of  the  Weald.  Quart.  Jonrn.  Geol.  See. 
Vol.  xxi.  1865.  p.  470. 

'  Sec  a  paper  on  the  Physical  Features  of  Cardiganshire;  Brit.  Assoc.  Eeports. 
1847.    Trans.  Sects,  p.  66 ;  also  Op.  cit.  pp.  79  et  aeq.f  p.  139. 
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J  This  tendency  of  hills  having  an  inward  dip  to 
I  resist  atmospherio  degradation  and  tlius  preserve 
a  their  form  has  been  pointed  out  by  Hr.  Biukin  ia 
I    his  "Mo4lem  Painters,"'  and  by  Ur.  J.  P.  Ledey 

Sin  a  little  book  on  "  Goal  and  its  Topc^nq)hy."' 
Many  examples  of  synclinal  hills  and  oonveraely 
.  of  anticlinal  valleys  mij^ht  be  given.  Thus  Uc 
-  Hull,  in  describing  the  Physical  Oeogr^Jiy  of  Qa 
Gotteswold  Hills,  says,'  "  the  anticlinals  have  pro- 
duced Une»  of  weahteet,  origiuatiDg  valleys;  and 
the  synclinal  lines  of  ttrenglk,  originating  head- 
lands." Mr.  Geikie  haa  noted  similar  facts  in 
Scotland.  Ke  says,'  "  Ben  Lawes  is  in  reality 
formed  of  a  trough  of  schists,  while  the  valley 

■  See  Ramwtr,  Op.  Oit.  p.  60. 

'Vol.  IV.  "MomitoinBeautj."     1856.    Chap.  liu.,  xiT, 
'  12nio.  Fhiladelphii,  1856.     Clup.  iii.     "tapogn^j  w 
■  Scieace." 

•  Qiurt.  Jonro.  Geol.  Soc.  Vol.  XI.  (1S56)  p.  483. 

*  &«eiwTiaiid.G(ialosT°fBo<itlaiid.  (18W}  p.  H. 
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of  Looh  Tay  runs  along  the  top  of  an  anticlinal  arch.  Hence  that 
which  in  geological  structure  is  a  depression,  has  by  denudation 
become  a  great  mountain,  while  what  is  an  elevation  has  been 
turned  into  a  deep  valley."  Mr.  Whitaker  informs  me  that  detached 
hills  in  the  London  Tertiary  country  have  very  commonly  this  in- 
^wrard  dip ;  so  too  have  the  Tertiary  hills  west  of  Canterbury. 

I  venture  to  call  the  attention  of  geologists  to  this  generally 
hiuined  or  synclinal  forms  of  detached  hills.  There  is  no  reason,  if 
hills  and  valleys  are  due  to  marine  action,  why  the  hills  should  be 
synclinals  and  the  valleys  sometimes  anticlinals,  since  the  sea  where 
we  now  see  it  at  work  pays  no  regard  to  dip  and  strike. 

Postscript. — Although  not  immediately  bearing  upon  the  district 
described  in  the  foregoing  paper,  I  should  like  to  call  attention  to  a 
work  by  Mr.  William  Wallace,*  in  which  the  structure  of  the  Alston 
Moor  district,  and  the  Tyne  valley  generally,  is  described.  The 
author  clearly  recognises  the  power  of  rain  and  rivers  in  excavating 
valleys,  and  also  that  marine  action  had  previously,  and  during  the 
upheaval  of  the  country,  largely  denuded  the  beds.  I  subjoin  a  few 
passages  from  this  interesting  work  (pp.  45,  48)  :  "  It  is  difficult 
to  resist  the  inference  that  the  bed  of  the  Tyne  river  above  Alston 
must  have  been  some  200  feet  higher  than  at  present."  "  There  are 
less  clear  indications  of  its  having  occupied  still  higher  positions." 
''  As  the  river  deepened  its  channel,  and  the  sides  of  the  hills  were 
decomposed  and  carried  away  by  pluvial  agency,  all  marks  of 
ancient  river  beds  must  have  been  destroyed."  "  .  .  .  .  the  sheets 
of  strata,  which  once  stretched  from  the  more  elevated  sides  of  the 
mountain  across  the  valleys  far  above  the  bed  of  the  present  stream, 
were  gradually  removed  by  the  action  of  the  waves  and  currents 
of  the  sea ;  and  further,  that  previously  the  strata  had  been  thrown 
out  of  their  original  horizontal  position,  the  erosion  being  regulated 
by  those  portions  which  were  most  elevated,  a^  the  range  of  the 
Pennine  moimtains,  and  by  the  anticlinal  axis  stretching  from  the 
siimmit  of  Cross  Fell  to  the  sources  of  the  Tyne,  and  from  there 
north-eastwards  to  Kilhope  Law.  The  exact  point,  however,  where 
breaker  action  ended,  and  the  erosive  action  of  the  streams  now 
flowing  in  the  country  began,  is  not,  perhaps,  determinable." 


HI. — Notes  on  the  Comparative  Stbuctube  of  Surfaces  produced 

BY   SUBAEBIAL   AND   MaRINE   DENUDATION. 
By  George  Maw,  F.O.S.,  etc. 

THE  article  by  Mr.  Mackintosh  on  "  The  Cliffs,  (Jorges,  and 
Valleys  of  Wales,"  in  the  September  number  of  the  Geological 
Magazine,  raises  so  many  questions  in  opposition  to  the  views  I  en- 
deavoured to  support  in  the  previous  number,  that  I  venture  to  offer 

*  "The  Laws  which  re?alate  the  deposition  of  Lead  Ore  in  Veins."    8yo.  1861 
Chap.  ii.    "  Elevation  of  tke  Strata  and  Denudation  of  the  country." 
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a  few  ftuiher  obeemrijons  on  some  of  fhe  mord  mlieiit  pointi  m 
which  Mr.  Maolrintogh diffare  from  thaadTooates of  gdlMiiBiMl  denndir 
tiozL  Let  me,  however,  iQ.the£nAplaoe^adiidtwidifaim  the  faUbe^ 
by  snbaSrialktB  in  the  eziBtenoe  <n  nomenmB  eridenoea  of  the  ooMk 
action  of  the  sea  over  the  land  sozCmm.  The  moat  lopeEfioial  obaerfer 
must  at  onoe  detect  in  the  dzift-oofwed  snz&oe  and  tenaoed  oatUnfli 
of  mndi  of  the  dryland,  the  exietenoa  of  former  progwaciveooaatliaet 
of  sea  erosion  over  ahnost  the  entire  sorfiioe ;  indeed,  it  ia  this  wiy 
palpable  evidence  of  the  tooth  of  the  sea  on  the  land  and  ita  stiondy 
marked  character,  by  which  tiie  advocates  of  snba&ial  denndaaoa 
believe  they  can  distinguish  between  the  woikof  the  sea  and  the  de- 
nudation peif oimed  by  ndns  and  rivers,  and  that  the  snxfiMse  erosion 
peifonneabytheseahasbeensotEABuiff  asto  soaroely  interfeie  wilfc 
the  general  stractore  of  surface  bvoi^t  about  by  snbaSrial  agenoy. 

VaUey  ExeavaUon  produced  (y  JGirfRS  CWrsato  direcO^  a$iaOm§ 
the  Coast  (f ). — ^The  assumption  that  coast  indentations  and  vallsya 
may  be  the  result  of  marine  currents  directly  assailing  the  ooasli 
though  easily  disprovable  in  principle,  is  also  capable  of  bang  tealed 
by  the  facts  of  the  cases  brought  forward  in  illustration.  The  ad- 
vocates of  subaSrial  denudation  hold  that  marine  inlets  and  valkyi 
running  up  from  the  coast  are  the  result  of  the  submeigenoe  of 
land  previously  moulded  by  rain  and  river  action,  and  believe 
that  small  local  currents,  having  the  power  to  perfinrm  the  woriit 
attributed  to  tliem,  and  the  pei«stency  to  perfonn  it  on  a  parti- 
cular spot,  could  never  have  existed.  In  l(mg  narrow  channels, 
such  as  the  fjords  of  Norway,  it  is  not  unusual  to  find  two  nar- 
row inlets  opening  out  of  the  main  channel  exactly  opposite  each 
other,  implying  on  the  marine  theory  of  excavation,  the  existence 
of  currents  s&iking  from  the  same  point  in  exactly  opposite 
cUrections.  A  glance  at  the  map  will  at  once  show  that  the 
Norwegian  inlets  are  merely  the  seaward  prolongation  of  valleys 
that  have  their  origin  close  to  the  Scandinavian  watershed.  If,  as 
I  shall  presently  endeavour  to  show,  the  sea  does  no  material  work 
below  the  tidal  range,  and  that  the  excavation  must  therefore  have 
been  done  on  its  coast  outline,  how  are  we  to  account  for  the  per- 
sistency of  points  of  resistance  and  points  of  erosion  (and  these 
quite  independent  of  the  structure  of  the  rock)  on  the  line  of  the 
fjords  and  their  valley  prolongations  through  such  an  immense 
range  of  altitude  ?  Is  it  not  obvious  that  the  complete  change  of 
coast  outline  involved  in  such  an  oscillation  of  level  must  have 
repeatedly  changed  and  disarranged  the  course  of  such  assumed  local 
currents  ?  It  is  a  very  suggestive  fact  that  this  singularly  indented 
coast  is  now  undergoing  a  change  of  level — ^may  it  not  be  recovering 
itself  from  a  submergence  which  caused  the  sea  to  run  up  the  valleys 
that  were  cut  out  by  subacrial  action  on  a  land  surface  of  greater 
elevation  than  the  present  ? 

Along  the  indented  west  coast  of  Ireland  it  is  well  known  that 
currents  do  not  directly  assaU  the  coast,  but  that  the  Gulf  Stream 
here  takes  a  grand  sweep  to  the  N.E.  almost  parallel  with  it 

In  the  case  of  the  Abei  vaUey^  cited  by  Mr.  Mackintosh  as  an  ex- 
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ample  of  marine  excavation,  the  eroding  current  most  have  been  per- 
fectly constant  in  its  exact  location  and  direction  during  a  range  of  coast 
elevation  or  depression  of  at  least  1200  feet,  and  yon  must  assume 
that  there  were  five  or  six  such  independent  currents  within  as  many 
miles  to  form  the  other  similar  indentations  along  the  neighbomdng 
coast.  In  connection  with  this  locality  another  grave  difficulty  pre- 
sents itself:  you  are  not  in  the  open  sea,  but  the  valleys  opening  into 
the  coast  debouch  into  the  mouth  of  the  Menai  Straits,  up  and  down 
which  a  strong  tidal  current  is  constantly  running  transversely.  The 
Isle  of  Anglesea  rises  opposite  within  a  few  miles  to  a  height  of  more 
than  three  hundred  feet,  and  must  always  have  formed  a  barrier 
against  the  sea  directly  assailing  the  point  now  occupied  by  the  Aber 
valley,  to,  at  least,  the  extent  of  its  present  height.  Now,  even  if 
the  possibility  is  admitted  of  a  current  assailing  the  coast  at  Aber, 
when  Anglesea  was  beneath  the  sea,  how  are  we  to  account  for  the 
excavation  of  the  valley  to  the  extent  of  two  or  three  hundred  feet 
below  the  level  of  the  top  of  the  opposite  island-barrier  ?  These  are 
only  a  few  of  the  many  local  instances  in  which  the  theory  of 
marine  currents  is  easily  shown  to  be  inapplicable,  but  the  whole 
assumption  that  currents,  whether  of  wind  or  water,  can  move  up 
and  taie  effect  at  the  extremity  of  a  cuZ  de  bclc  is  fallacious ;  you  may 
as  consistently  assimie  a  power  to  make  the  smoke  pass  up  a  chimney 
with  the  top  closed ;  there  can  he  no  motion  without  a  thoroughfare. 
This  may  be  familiarly  illustrated  by  the  impotence  of  the  wind  to 
enter  an  open^  window  when  the  door  of  the  room  is  closed,  but 
only  make  an  outlet  for  the  wind  and  its  power  through  the  room  is 
at  once  asserted. 

On  the  Diversion  of  Watershed  Lines  and  Biver  Channels, — ^In  connec- 
tion with  the  existence  of  trans verte  gorges,  emd  the  passage  of  river 
channels  through  high  land  and  mountain  chains,  it  is  important  to 
bear  in  mind  the  extreme  antiquity  of  the  general  structure  of  the 
present  hill  and  valleij  system;  on  the  first  emergence  of  a  sedi- 
mentary deposit  from  the  sea  under  which  it  was  formed,  the  subaerial 
waterflow  begins  to  take  up  a  definite  position,  and  this  may  in  the 
first  place  be  determined  by  the  most  trifling  inequalities  of  surface. 
The  slightest  elevation  will  throw  off  the  rain,  and  river  channels 
will  begin  to  be  formed  in  the  faintest  depressions  ;  the  water  must 
find  an  escape  and  it  will  leave  the  higher  and  find  the  lower  ground, 
however  trifling  the  difference  in  height  may  be.  We  must  thus 
look  for  the  initiation  of  the  present  watershed  and  waterflow  sys- 
tems in  the  very  earliest  history  of  the  emergence  of  the  new-made 
land,  and  when  once  formed  they  will  maintain,  under  uniform  cir- 
cumstances, their  original  positions. 

The  want  of  correspondence  between  river  channels  and  the 
general  valley  contoiu:  of  a  country,  although  not  unfrequent,  must 
be  looked  upon  as  purely  exceptional,  and  attributable  to  special  cir- 
cumstances that  have  supervened  since  the  land  surface  received  its 
first  impress  of  watershed  and  valley  systems.  Among  the  causes 
tending  to  the  diversion  of  river  channels  may  be  enumerated,  frac- 
ture or   the    opening  of  rents,    drift  accumulations,  dsisaxaxs^  xs^ 
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Tftlleya  miil  diverting  (ho  wntorflow,  and  tho  a]l«ratiou  of  the  Uf ' 
nf  tlie  groiuid  tiirougfa  IocaI  dislocations,  npheaviUs,  and  dtjjffessioa^ 
the  whole  of  the  cfiuscs  s&ay  have  been  going  od  in  overf  vftrioty  of 
degree,  workiag  in  unison  or  ocmfliot,  ever  siuoe  tiia  laud  euriaoa 
roceiyed  its  first  impress  of  lull  Bad  valley  contour,  and  may  hart 
produced  a  variety  of  exceptions  to  that  pegularly  graduated  contoM, 
resulting  from  the  accumulative  waterflow  over  tlte  land  niriaoe.. 
May  not  also  some  connecting  gorges  and  traoBversc  valleys  possibly- 
bo  the  fragmentary  remnants  of  sets  of  watersheds  and  vallt^ys  Uut 
were  first  initiated  on  other  sur&oes  than  that  on  which  the  pn* 
vailing  hill  and  valley  system  Lad  its  origin  ? 

It  ia  impoaaible  to  limit  tho  persistenoy  of  a  set  of  valleys  ani  i 
Wntersheds  thnt  buve  never  been  interrupted  by  the  divertin*;  chusm 
before  referred  to,  or  that  have  not  l<eeu  covered  up  by  Emperiucuib' 
bent  formationa  ;  let  us,  however,  eowiider  the  oaso  of  an  old  Uai> 
Burfiice  diversified  with  watershed  ranges  and  river  valleys  buried' 
beneath  an  overljing  deposit.  Tlie  deeper  depressions  of  the  bnriodl 
surface  would,  aa  shown  in  Figure  1,  to  a  certain  extent  rvprodiH|( 


themselves  on  the  contonr  of  the  new  deposit  a  a,  and  the  oonsoli- 
dation  and  subsidence'  (represented  by  the  space  between  the  lina 
A  A  and  the  dotted  line  a  a)  of  the  thicker  parts  of  the  new  depont 
being  greater  than  that  in  the  thinner  ports  over  the  higher  ground, 
would  still  further  cause  ihA  contour  of  the  ancient  Burlace  to  b* 

'  From  obeemitioiia  I  hsTs  made  oa  the  contractiaa  a(  oUj*  and  other  nuteiitll 
in  irjiDg,  it  appear!  probiible  thnt  strata  nswly  deposited  pumng  from  the  dt^tte  of 
Wetneea  vhilit  rabmerged  to  a  oemparatiTe  state  of  dtyileit  ~ " 

contract  about  u  foUon  : — 

Clajej  itrata  &om  S  to  10  per  cent  of  oiigiaal  balk ; 

Soad;  „         S  to    8  „  „ 

Even  rappoBing  that  the  new  BDiterimpoeed  deposit  irsa  completed  with  a 


t  follow 


contoni,  the  thicker  parts  o  .  ,  -      „ 

OontractioD  than  the  shallow  parts  orer  the  higher  gronad,  and  that  tend  to  Ika 
reproduction  of  the  Beneral  form  of  the  old  ground  (thoiwli  with  leas  stronglj  mMtel. 
iireguUritiea  of  outline],  and  the  principaT  lines  of  ola  watorfiow  and  watershed  « 
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Tongiilj  reproduced  on  lie  nirface  of  the  overiying  deposit  This 
foUowing  of  ttie  iiregular  basement  line,  ia  BnperiinpOBed  beds,  is 
well  Bhown  in  Figaro  2,  representing  a  Bcction  on  the  Bristol  aad 
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Exeter  Bailway,  near  the  Bourtoa  station,  six  miles  from  Bristol, 
where  the  Eeuper  Maria  dip  away  in  each  direction  at  an  angle  of 
from  1°  to  6'  from  the  bosses  of  Mountain  Limestone  over  which 
they  were  deposited.  It  seems  probable  that  the  main  valleys  and 
lines  of  waterflow  of  the  ancient  bnried  surface  would  imprasB  their 
ontline  through  a  considerable  thickness  of  superincmnb^it  deposits 
and  thus  determine  the  direction  of  the  principal  watereonrsee  aa 
the  new  surface ;  occasionally  the  new  watercourses  would  be  di- 
Terted  from  the  ancient  buried  lines  of  waterflow  by  adventitious 
irregularities  of  snrface,  espociaUy  in  the  case  of  the  shallower 
"valleys,  and  it  ia  in  these  that  many  of  the  eroeg  cut  valleyt  and  tran»- 
verge  gorges  appear  io  have  been  initiated. 

Beferring  to  Figures  3,  4,  and  5,  representing  a  series  of  valleys 


FlO     3  — TttiNSTEBSE 


SiciioH  or  Sdi 


euperimposed  tn  part  micomformabls  aver  an  ancient  buried  series, 
let  us  suppose  the  superincumbent  deposit  a  a  to  be  gradually  de- 
nuded by  Bubaerial  agency,  the  main  lines  of  waterflow  will  simply 
Te-escavate  and  perhaps  somewhat  alter  the  old  buried  valleys  over 
which  they  arc  conformable,  bui  taberener  the  upper  syttetn  of  vaUeya  a  o 
nuu  transversely  (as  in  Fig.  3)  to  the  buried  B^stfiiSL  ^%  v£\iKi:<^axk% 


ridges,  as  at  kk.  Fig.  3,  or  cc,  Fij;.  i,  will  be  out  throiigli ;  denniUliaQil 
miiy  proceed  over  ridge  and  valley,  nnd  griuluftlly  lower  the  < 
Biirfat-e  to  f  f,  after  having  removed  the  whole  of  the  newer  deposit  I 
and  tcill  impreta  on  tif  old  dfiiosil  a  oontoiir  partaking  of  Ihat  of  b<A  I 


>  aid  mtd  not  mtrfmoet,  tlw  wnrintinn  (tf  the  gtBsnl  wpkan.  tf 
■  Talleys  with  trazmene  gorgM  h&Tinif  had  'Sasax  origin  on  diflnrait 
tur&oee  and  iriiidi  oonld  not  t«-soi»Btod  for  «n  u^  liii^  Binqi* 
syBtem  of  watcoflow.  ,^ 


Fia.  £.— Tha  dotted  line 


rmtwnto 
MthoMon 


buried  WttOMtUM,  and  the  dnk 


the  new  oTerljisg  mrfkce. 


The  unequal  reeistaace  of  old  and  new  deposits  may  also  introdtioe 
complicated  systems  of  contour ;  for  instance,  in  the  case  of  the  valley 
in  the  softer  upper  deposit  (oo,  F^  4)  running  trausyereely  to  tha 
ridgea  of  the  older  nnderlying  fonnaiion,  the  transverse  ridges  would 
be  gradually  cut  through,  and,  as  the  level  of  the  older  valleys  ww 
approached,  an  outlet  would  be  formed  for  the  progressive  excaw 
tion  of  the  softer  deposit  filling  them  up,  and  the  old  vaUeys  woaU 
be  restored,  couueoted  \iy  tb6  tEUk&vetse  gorge  whioh  plft;ed  bo  itt- 
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poTtant  a  part  in  their  re-oxcavation.  If  a  progresriTe  series  of  land 
contours  superimposod  on  new  Bnrfoces  of  deposit  are  enabled  to 
i^ntl;  trauemit,  in  part,  their  etructuro  upwards  (see  Figs.  1  and  2) 
to  succeeding  anrfaces,  eaoh  surface  differing  in  its  detauB  fix>m  that 
which  precedes  it,  a  complex  structure  of  surface  would  be  gradually 
aecumiJated,  the  individual  changee  of  surface  being  lost  in  the 
denudation  of  surface  through  tlie  superimposed  strata,  and  the  acca- 
mnlated  result  impressed  on  the  single  fresh  denuded  surface  (f  r), 
of  &e  older  formation. 

"y'-thaped  GnUiet  and  Yerlieal  Oorget. — ^The  sudden  transition 
that  frequently  takes  plaoe  between  the  form  of  the  immediate  water 
<duuinel  and  that  of  the  main  valley  containing  it,  is  I  think  capable 
ot  a  satisfactory  explanation  compatible  with  a  common  cause.    In 


nearly  all  the  mountainous  valleys  of  Wales  the  immediate  water- 
channels  are  bounded  by  either  vertical  cliff-sides  (as  in  the  Aber 
valley,  and  by  the  way,  here  you  have  a  fine  example  of  cliffs  pro- 
duced by  river  action)  or  by  steep  sides  having  a  regular  and  uniform 
slope,  and  in  both  cases  joining  into  the  general  contour  of  the 
valiey  by  a  hard  and  well-defined  outline.  It  must  be  borne  in  mind 
that  on  the  theory  of  subaerial  denudation  as  illustrated  in  Fig,  6, 
not  only  the  amoimt,  but  the  rate  of  excavation  ia  greater  towards 
the  bottom,  than  the  confines  of  a  valley  towards  the  watershed ;  near 
the  watershed  you  have  nothing  but  the  rain  that  falls  on  the  spot, 
but  as  you  proceed  downwards  a  progressive  concentration  of  water 
and  consequent  power  of  excavation  takes  place,  and  in  the  actoal 
water-channel  at  its  base  there  is  a  kind  of  force  in  its  erosive  inten- 
sity which  is  unlike  in  its  effect  that  of  water  distributed  over  the 
surface.  The  progressive  modification  of  the  contour  will  be  repre- 
sented by  the  Buccession  of  dotted  lines  in  Fig.  C.  Tlio  waterfiow 
depression  being  lowered  at  a  greater  rate  tWik  \iift  -wb.Xct^'mS.,  'ObJj 
tendency  towarda  the  vertical  w^  first  oonanence  all.  S\;&  -^«ii^  >«;<& 
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Now  ncfu-ly  all  materiala  liai-e  what  is  called  an  angle  of  repose,  and 
will  fracture  or  slip  off  as  suou  aa  their  inclination  attAins  to  witliin 
a  given  number  of  degrees  of  the  perpenditular.  Some  Teiy  aolid 
rockfi  w-ill  we  know  stand  with  auoost  vortical  Hides,  and  in  sndi 
rocka  ninning  water  will  scoop  out  a  verticol  trough  as  indicated  on 
the  right  hand  aide  of  Pig.  6,  and  of  thia  etrocturo  examplea  occur  on 
the  Uhone  a  few  niilea  below  Gi?neva,  on  tlio  Rhino  in  its  passage 
tlirough  the  Via  Mala,  and  on  a  smaller  scale  in  the  Abcr  vitlley  ;  but 
in  the  great  majority  of  cases  Bofter  strata  and  rocks  aboimdiitg  iu  & 
variety  of  lines  of  jointing,  cleavage,  and  bedding  will  find  an  angle 
of  repose  like  any  loose  materiul,  thoii^  at  a  st4:eper  pitcb  :  lh»  tidtt 
ai  tlie  very  bottom  of  tie  raUty,  especially  "^here  there  ia  ipuelc  rwnnM 
loiiler,  KiUfint  exceed  in  their  »lope  tlte  angle  of  repose  of  the  roek,  aai 
the  result  will  be  the  breaking  down  and  aliiling  off  of  tlie  sides  up 
to  a  hard  angle,  as  nt  *  on  the  left  hand  side  of  Fig.  6.  At  first  this 
may  be  to  no  groat  extent,  but  ns  the  stream  deepeiis  its  course  down- 
wsrds  the  confines  of  the  slipping  sides  will  proportionably  recede 
upwards,  and  a  largo  V-ehaped  valley  be  produced,  naving  apparently 
no  harmony  or  community  of  origin  with  the  more  rounded  outline  of 
the  valley  in  which  it  is  plaoed.  The  moimtains  of  Wales  afford  an 
almoBt  endless  namber  of  illustrations  of  the  variety  of  effect  produced 
bj  the  different  degrees  of  concentration  of  the  wat«rflow,  and  ths 
various  combinations  of  the  several  kindu  of  outline  brought  about 
by  sulincrifd  denudiition.  In  some  Ini'aliticB  the  V-sliHjitHl  triLHy  is 
but  a  subordinate  fe.itun.  in  llir^  j;,  th.iviI  i'^>\iii.k(l  uutlnic  ol'"th<> 
valley.  In  other  places  the  angle  of  repose  will  run  up  to  the  crest  of 
the  watershed,  prodiioing  a  steep  goi^  with  straight  sloping  sides, 
and  here  and  there  the  vertical  cliff  will,  from  variation  in  the  struo- 
ture  of  the  rock,  boldly  stand  out  &om  the  straight  slope  of  repose. 

The  Aber  Yalley. — lin  the  earlier  part  of  the  article  1  have  endea* 
voured  to  point  out  the  difficulties  that  the  pogtUtm  of  this  steep 
valley  present  to  its  having  been  excavated  by  a  marine  current 
directly  assailing  the  coast,  and  there  arc  certain  points  in  its  stroo- 
ture  that  also  militate  against  the  possibility  of  its  marine  origin,  tha 
most  obvious  being  that  it  is  a  complete  ad  de  aae  affording  no  tho- 
roug^ore  for  the  passage  of  a  current.  At  about  three-quarters  of  a 
mile  &om  its  mouth  the  vaUey  splits  up,  and  on  the  face  of  the  head- 
land  separating  the  two  divergent  branches  which  above  all  other 
parts  would  have  received  the  full  force  of  the  sea,  there  is  no  ap- 
pearance of  any  escapement,  indeed  the  sides  of  the  valley  throughon^ 
except  at  its  very  end,  exhibit  that  graduated  contour  which  appears 
to  be  characteristic  of  subaerial  denudation.  At  the  extremity  of  the 
left  hand  fork  of  the  right  hand  branch  below  the  waterfall  a  delta 
like  mass  of  drift  occurs,  partly  filling  up  the  valley ;  it  is  cndont 
that  its  deposition  could  not  have  been  contemporaneous  with  the 
excavation  of  the  valley,  as  denudation  and  deposition  cannot  go  on 
simultaneously  on  the  same  spot  The  general  disposition  of  the 
mass  appears  as  though  it  was  deposited  when  the  ^'^ey  was  partly 
submerged,  the  debris  bavvag  \^Ka  Vtioufcfit  down  by  the  Etreom 
above  me  water&U,  aud  Aaou^^ia&^^'^^i^i^^s^^i^'^'^^^ 
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cut  a  deep  winding  chaimel  since  the  emeTgenoe  of  the  land.  At  the 
end  of  this  main  brtmoli  of  the  valley,  a  little  below  the  waterfall, 
tite  stream  divides,  each  of  the  branches  of  which  flow  from  a 
Bhort  eu2  de  sac,  the  main  branch  to  the  left  over  a  boaa  of  Porphyi; 
with  a  steep  cliff-like  front ;  it  is,  however,  not  a  true  cliff  produced 
from  below,  but  a  very  steep  eloping  mass  resisting  the  cutting 
power  of  the  stream,  the  level  of  which  above  and  below  it  repre- 
sent the  relative  rate  of  degradations  of  the  Porphyry  and  Silurian 
rocks,  the  Porphyry  spears  to  be  metamorphio,  and  giadnates  into 
the  slates  and  shales,  with  which  gradation  of  material  the  relative 
steepness  of  the  vaUey  sides  exactly  correspond,  the  portion  bounded 
by  ttie  Porphyry  being  the  steeper  of  the  two ;  the  small  branch  of 
the  valley  on  the  right  hand  side  just  misses  the  Porphyry  and  here 
the  cliS-like  form  is  lost,  and  the  little  culde  toe  graduates  npwarda 
to  the  vratershed  like  the  remainder  of  the  valley.  Now  if  the  cliff- 
like contour  of  the  left  hand  branch  had  been  produced  from  below 
by  the  erosive  action  of  the  sea,  would  not  the  softer  Silurian  strata 
have  been  the  more  easily  assailed?  and  why  has  not  the  whole 
valley  that  cliff-girt  outline  which  we  know  the  sea  produces? 
There  is  nothing  in  the  nature  of  the  rook  to  prevent  it  standing  in 
tiie  form  of  a  cliff,  for  the  immediate  channel  of  the  stream  consiata 
of  a  gorge  with  vertical  sides  from  30  to  60  foct  deep,  tho  whole 
valley  (eicept  the  immediate  river  channel),  althougli  rather  steep 
in  its  conformation,  has  a  graduated  sloping  contour,  and  there  is  no 
reason  why  the  sea  should  have  singled  out  high  up  the  valley  a 
little  spot  to  leave  its  chamcteristic  mark  upon,  whilst  the  more 
salient  parts  were  left  untouched. 


Via,  7. — F«iiT  OF  TOE   Coast   sf   South   Ahehica, 

CoKREBPONDEMCe   HETWFEN    the    DmECTIOn     OF   THE    COAST-LUIE  A 
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I  pointod  out  ttio  goneral  teodeiicy  of  ttie  erodin;!;  coaet  line  to  ba 
etraiglit,  in  contrast  with  the  sinuotis  course  of  lines  of  eqii&l  lieight< 
on  the  lund  surface.  Fig.  7  repreaenta  ]iart  of  the  ooost  of  Soolll 
America,  on  which  I  have  endeavoured  to  roughly  show  the  diepofiL' 
tiou  of  the  adjacent  land-lines  of  equal  height  as  indicated  by  tfa*' 
difiposition  of  mountain  chains  tknd  river  courses.  The  i>elt  c<{  ll» 
land  marked  a  may  be  taken  to  represent  »  range  of  altitude  from 
the  aea  level  to  200  feet,  B  from  200  to  400  feet,  c  from  4O0  ti>  600 
feet,  and  D  laud  over  tiOO  feet  in  height.  One  of  the  most  strUdug 
features  here  indicated  is,  that  whilst  the  Tarious  land  linea  have  t' 
oertAtQ  pumUetiBm  and  ooncentrio  disposition  with  each  other,  titef 
show  no  kind  of  relation  to  tha  dirwtion  of  the  coast  line.  If  tbs 
prevailing  bmd  contoitr  has  been  brought  aliout  by  the  siune  agency 
as  the  coast  line,  how  is  it  that  they  do  not  exhibit  some  kind  nf 
affinity  ?  Why  should  the  sea  hav«  oarred  a  {larticular  kind  of  out- 
line on  the  present  ootist  and  not  have  followed  the  same  principlt 
of  erosion  (as  indicated  in  Fig.  8)  when  at  a  higlier  level  oa  the 
present  land  surface?  A  comparison  of  Fig.  7  representing  ths 
tuiHol   land  contour,  and   Fig.   8   representuig  the  lines  of  equii 


Fio.  8. — HTTOTHKncAi,  Luni  Coktcio  OM 


height,  had  the  coast  contour  been  applied  to  ita  snr&ce,  will  readily 
exhibit  the  essential  difference  in  Btructure  between  the  result  M 
suhaerial  denudation  and  marine  erosion. 

If  we  for  the  present  pass  over  the  case  of  irregolar  ooast  linet 
resulting  from  vmequol  power  of  resistance  in  the  rocks,  the  geneni 
tendency  to  be  straight  seems  easily  capable  of  explanation.  In  ths 
first  place,  the  ordinary  wave-action  along  a  coast  is  tolerably  eqnil, 
and  there  are  no  prtmd  fade  reasons  why,  under  similar  circum- 
stances, it  should  produce  an  irregular  jesult,  or  why  it  shoold  peiait 

at  one  particular  point  m  eTodiof^  «.t  &  ^%ater  rate  than  at  another. 

The  actioQ  of  Ota  wm  wVAmi  on  vi^^\«  'A.  «s«c  wi  itxa^^  ui 
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exposed,  must  always  be  less  than  against  a  headland ;  a  headland 
is  more  or  less  assailable  from  three  quarters,  whilst  an  inlet  can 
only  receive  the  first  force  of  the  direct  waves.  Waves  running 
along  the  shore  can  take  little  efifect  upon  its  recasses ;  in  short,  the 
projections  of  a  coast,  be  they  from  whatever  cause,  must  always  be 
more  open  to  assault  than  its  indentations,  and  in  this  a  compensating 
equivalent  eidsts  for  any  exceptional  tendency  towards  an  irregular 
outline.  With  respect  to  the  assumed  erosive  action  of  currents, 
even  if  any  large  proportion  played  directly  against  the  coast,  they 
would  be  unable  to  miEike  a  deep  inlet,  for  motion  cannot  take  place 
np  SL  cul  de  sac — a  ''cushion  of  still  water"  would  fill  the  recess, 
deflecting  the  current  at  its  mouth,  and  thus  neutralize  its  excavating 
power ;  furthermore,  all  the  persistent  currents  of  the  ocean  are  on  a 
scale  altogether  disproportionate  to  the  details  of  coast  outline,  and 
for  the  most  part  taJse  grand  sweeps  parallel  with  the  coasts. 

On  ike  LeveUing  Action  of  ike  Sea, — If  we  examine  the  sea  bed 
between  high  and  low  water  mark,  on  any  cliff-girt  shore,  it  is  im- 
possible not  to  be  struck  with  the  singularly  level  disposition  of  the 
reef  surfaces  extending  seaward,  which  once  formed  the  foundations 
of  the  old  difis.  Their  general  height  will  be  a  trifle  above  that  of 
low  tide,  and  any  irregularities  of  surface  will  not  exceed  one  or  two 
feet.  This  well-marked  lower  limit  to  the  erosive  action  of  the  sea 
is  not  confined  to  hard  rocky  coasts,  but  will  be  found  to  hold  good 
in  the  softest  strata.  Tlie  fragile  Wcalden  Sandstones  to  the  east  of 
Hastings  stretch  out  to  seaward  for  many  himdred  feet  as  level  reefs 
just  appearing  above  low  water;  and  even  the  soft  London-clay 
spreads  out  on  tlie  Sufiblk  coast  as  a  level  plateau  exposed  at  low 
tide.  There  can  be  no  stronger  evidence  of  the  impotence  of  the 
sea  to  do  much  in  the  way  of  erosion  below  the  tidal  range ;  and  if 
a  uniform  level  of  land  is  maintained,  it  seems  practically  impossible 
that  anything  but  a  level  surface  can  be  the  result.  In  the  case  of  a 
coast  being  emerged  or  submerged,  the  progressive  action  of  the 
tidal  range  would,  of  course,  produce  a  steep  or  gentle  inclination  of 
surface  according  to  the  relative  rates  of  erosion  and  change  of  level ; 
but  such  inequalities  must  tend  to  be  parallel  with  the  shore  (as 
indicated  in  Yig,  8),  and  similar  variations  of  surface,  trending  in  an 
opposite  direction,  could  only  be  produced  by  sea  erosion  from  local 
differences  in  the  oscillation  of  level ;  but  these,  we  know,  do  not 
take  place  within  the  narrow  limits  of  hill  and  valley  mididations. 
Furthermore,  although  you  might  get  a  single  incline  parallel  to  the 
sea  by  its  action,  it  is  obvious  tiiis  could  not  be  repeated  in  reverse 
so  as  to  produce  an  undulation,  and  still  less  possible  would  it  be  for 
the  sea  to  produce  that  intricate  series  of  undulations  skirting  river 
valleys  opposed  in  their  direction  to  the  eroding  sea  line.  It  may 
be  perfectly  true  that  marine  terraces  occasionally  follow  the 
sinuosities  of  the  land  contours,  but  these  are  evidently  the  effect 
of  sea  erosion  superadded  on  previous  contours  produced  by  sub- 
aerial  denudation. 

On  the  Formation  of  Plains, — ^In  Mr.   Mackintosh's  ^os^^^ra:^^ 
entitled  "Valleys  Excavated  by  Streams"  ^p.  ^ft^V^'^  ^^^g^as^Xa 

VOL,  UL-^IfO,  XXYIZL  ^^ 
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T  himself  at  iasi;e  with  xiibiuiriiLlists  in  attributiag  to 
aitig  down  of  flat  Utl^lo  laodit.  Th^  discuasioa  commeoMl 
'■  On  tho  Fonutttion  of  Hills  ho^  Valloyg,"  and  there  has  been  no 
point  more  strongly  insiBted  on  by  those  who  attribute  tho  aculptuiing 
of  the  land  to  subaerial  agency,  than  the  coatrant  bc'tween  thiii  work 
of  the  aea,  as  cspreaited  in  the  levd  surfaces  of  flat'topped  ranged)  and 
'  elevated  plains,  and  the  \rork  of  nuns  and  rivers  in  excavating  thv 
intersecting  viUleys.  Profceeor  Ramaay,  in  the  condudiug  paragmph 
(p.  237)  of  his  "Geology  of  North  Wttlcs,"  says — "To  the  eye  of  one 
who  appreciates  the  physical  features  of  a  oonntry  there  is,  indeed, 
on  ascending  a  height,  nothing  more  striking  than  the  averngft 
flatness  of  the  tops  of  many  of  the  hills,  especially  when  the  nx^ 
oomjK)sing  them  are  of  tolerably  uniform  tosture — a.  Hatuess,  lie  it 
remembeTed,  not  connected  with  anything  like  a  horizontal  poeitioo 
of  the  1>eds,  for  everywhere  they  fure  contorted  and  often  stand  on 
end.  All  Wales  shows  this  fciuture  from  the  Towcy  to  the  slaty 
hills  that  flank  Cader  Idris  and  tho  Arans  on  the  souti  and  east,  and 
«vtn  in  the  mountain  land,  from  Cader  Idris  to  tlie  Miinai  Straits, 
traces  of  a  similnr  approximate  imifomiity  in  height  arc  plain  to  the 
experienced  eye, — showing  the  relics  of  an  old  form  of  groimil  in 
whioh  deep  valleys  have  been  not  rent  but  scooped  out.  In  lower 
ground,  the  features  of  Denbighshire,  east  of  the  vale  of  Clwyd,  iu 
ft  remarkable  manner  agreo  with  these  principles.  There,  in  an 
averngc  tnble  IithI,  tli'-  ffitxH  of  qui'l.  murine  tiniiidatuni  •^i  disturW 
strata,  inniimorable  valleys  have  been  cut  out  of  the  aolid  mass,  the 
accumulated  draining  of  whioh  fonus  streams  of  tolerable  see, 
which,  from  higher  to  Iokbt  levels,  have  gradually  cut  through  an 
unfaulted  escarpment  of  Carhoniferoua  Limestone  on  their  way  to 
join  the  Clwyd.  Such  principles,  I  am  convinced,  give,  when  well 
considered,  the  trne  key  to  tho  meaning  of  the  present  outlinoB  of  the 
country  ;  and  few  subjects  in  physical  geology  would  promise  greater 
interest  than  a  complete  account  of  the  denudations  by  whit^  after 
the  disturbance  of  the  strata,  Wales  assumed  its  present  form." 

Striking  examples  of  these  level  platforms  also  occur  in  the  aoi- 
form  outline  of  the  surface  of  the  Mountain  Limestone,  Durdhan 
Down,  near  Bristol,  at  an  aTer^o  height  of  280  feet  above  the  «■, 
and  the  level  top  of  the  headland  of  Devonian  Limestone  bounding 
Babbicombe  Bay,  east  of  Torquay,  given  by  Ur.  Ohambears  in  hii 
"  Ancient  Sea  Margins  "  (pt^^e  246)  as  278  feet  high.  Ot  anoSwr 
similar  platform  on  the  souSi-west  «de  of  Tor  Bay,  Mr.  Chamben 
remarks  :  "  The  one  which  forms  the  south  side  of  Tor  Bay  dividiDg 
it  from  the  valley  of  the  Dart,  has  a  remarkable  appearance  froB 
Eope's-noae,  tho  opposite  promontory,  for  its  flatness  is  like  thit 
which  wo  should  make  in  a  drawing  with  a  ruler,  and  it  penevens 
for  many  miles  inland."  Tho  absolute  identity  of  height  between  At 
Bristol  platform,  and  that  at  Babbicombe  Bay  is  remarkable ;  Beny 
Head,  tliough  supposed  to  be  less  by  Mr.  Chambeis,  is,  I  beliei«h 
identical  in  height,  and  it  seems  highly  probable  that  these  unifo  ' 
Q&t  surfaces  were  b1\  oonteTOparaneoualy  ploughed  down  by  the 
The  whole  teadeiuq  o£  ^  w&  «^i^wc&  ^a^K  ^A-«tjdLQB,  u 
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a  line  as  possible,  whether  it  be  on  the  vertical  cliff  face,  the  straight 
lines  of  coast,  or  the  level  surfaces  of  sea  coast  reefs.  As  regards 
vertical  cliffs,  the  action  of  running  water  in  river  channels  will 
occasionally  produce  similar  results  to  the  sea,  but  in  all  other 
respects  the  effect  of  subaerial  denudation  seems  to  be  the  production 
of  a  sinuous  outline  and  a  rounded  undulating  surface.  Now  as  the 
straight  element  in  the  form  of  the  ground  is  altogether  subordinate 
to  its  rounded  contour,  it  seems  impossible  to  resist  the  conclusion, 
that  rains  and  rivers  have  been  the  all  powerful  agents  in  modelling 
the  land ;  indeed,  the  distinctive  features  of  marine  and  subaerial 
denudation  seem  almost  unconsciously  leoognized  when  the  advocates 
of  marine  denudation  point  to  the  exoeptional  cases  of  terrace-struc- 
ture in  proof  of  the  former  action  of  the  sea,  and  thus  unwittingly 
admit  some  other  agency  to  account  for  the  almost  universally  rounded 
form  of  the  land  surface,  and  the  sinifous  disposition  of  its  lines  of 
equal  height. 

NoTB. — It  has  been  suffgested  to  me  thlit  in  themper  <*  On  Watersheds,"  in  the 
Geological  Magazine  of  August,  I  used  the  term  Watershed  in  rather  too  general 
a  sense.  I  wish  to  explain  that,  in  speaking  of  toaierthed  areas^  I  merely  referred  to 
the  individual  tracts  defined  by  the  lines  of  watershed.  I  may  also  have  inadvertently 
fiUlen  into  the  use  of  the  word  as  descriptive  of  an  area,  instead  of  a  line,  from  the 
idea  that  was  before  me  of  the  watershed  line  structure,  branching  downwards  from 
the  main  Une  of  watershed  and  ramifying  over  the  whole  area  it  includes,  in  the  same 
sense  that  the  ramifications  of  the  waterflow  branch  upwards  over  the  whole  area  to 
the  watershed. 


rV. — ^NOTB   ON   THE   MiMOSA-DaLI   ChALYBKATE,   UlTKiraAGE,   SoUTH 

Afbica. 
By  A.  H.  Church,  M.A.,  F.C.S.,  R.  A.  College,  Cirencester. 

A  SMALL  quantity  of  a  highly  ferruginous  water  was  lately  given 
to  me  for  analysis  by  my  friend  and  fonnor  colleague.  Dr.  John 
Bayldon.  He  had  collected  the  sample  himself  at  the  spring  in 
Mimosa-Dale,  Uiteiihage,  South  Africa,  where  also  he  had  obtained 
specimens  of  the  iron-salts  wliich  are  freely  dejwsited  by  the  chaly- 
beate waters. 

The  incrustation  consisted  of  a  crystalline  ferrosoferric  sulphate 
containing  a  good  deal  of  water.  Li  chemical  and  physical  characters 
it  approached  Misy,  but  its  occurrence  as  an  abundant  natural 
deposit  covering  tlae  ground  about  the  spring  for  a  considerable 
space  is  of  peculiar  interest.  Misy,  it  is  well  kno'wn,  occurs  in  the 
•waters  of  the  Rammelsberg  mine,  near  Goslar,  in  the  Hartz,  but 
neither  in  the  abundance  nor  under  the  conditions  of  the  Mimosa 
Dale  deposit. 

The  water  was  found  to  contain  G3.49  grains  of  solid  matter  per 
imperial  gallon.     It  had  a  strong  acid  reaction,  and  a  most  decided 
styptic  taste.     By  means  of  a  direct  iron  determination,  by  the  per- 
manganate process,  in  the  original  water,  togethei  -wV^Xi  ^w  vs^Vaosia.- 
tion  of  the  total  iron  present  in  the  water  s&et  VX»  \i3a^\i^«?CL\x^»^R^ 
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with  nno  bo  as  to  lednoe  the  feiric  nlti  prMont  to  flie  siato  ci  pnv 
to-saltByOrfonous  aaltSyit  was  found  that  more  Ikanlialf  the  ixonins 
in  the  fenous  oonditian.  It  is,  howerer,  oeztain  that  the  water  rt 
the  spring  contains  BtiU  nioie  of  iti  iron  in  this  state. 

With  the  limited  supply  of  thia  ohalybeate  water  at  mj  dispoadf 
the  following  are  the  only  lesnlta  lAidi  I  was  able  to  obtain  i — 

Total  H^  Bfttter  S3^ 


Iron  Mforic  oxide  (FegOai)  ...  -•  l^M      „ 

SfOphinio  add  (SO.)        ;..  ...  ^.  25.64      „ 

So  that  oat  of  63.49  grains  of  Tarions  salts  contained  in  lbs  inqierial 
gaUon,  no  leas  than  ^.09  srains  consisted  of  solphorio  add  and  ozid» 
of  iron,  leaving  only  15.40  grains  to  represent  the  lime  and  oliiflr 
ingredients  of  the  -mAeir. 


y. — ^Inqitibt  dtto  teub  Bxlatxvx  Aktiquitt  of  Stovs  Aim 

Mbtaluo  Wxafons. 

Bj  fho  Ber.  Axtvovt  Cvmbt,  H.A. 

rpHE  Flint  and  Stone  implements  sometimes  fonnd  in  this  and 
JL     other  comitries  seem  to  form  a  sort  of  connecting  link  between 

geological  and  human  antiquity ;  they  are  certainly  the  work  of  man, 
and  they  may  possibly  be  older  than  the  invention  of  metallurgy, 
and  nearly  coeval  with  the  human  race :  it  becomes  therefore  a 
matter  of  some  interest  to  determine  whether  and  to  what  extent  the 
use  of  stone  implements  may  have  been  contemporary  with  that  of 
metals ;  and  the  references  below  given  will,  it  is  hoped,  assist  in 
elucidating  this  question. 

I.  The  Jews  from  the  time  of  Moses  downwards  have  used  stone 
knives  for  circumcision ;  see  the  Vulgate  and  Septuagint  in  Exod. 
iv.  25 ;  Josh.  v.  2,  3 ;  also  in  Josh.  xxiv.  30,  after  mentioning  the 
burial  of  Joshua,  the  LXX.  add  that  "  they  buried  with  him  in  his 
tomb  the  stone  knives  with  which  the  Cliildren  of  Israel  had  been 
circimicised  in  Gilgal  after  they  had  come  out  of  Egypt  and  arrived 
in  Canaan,  and  there  tliey  are  unto  this  very  day.'*  This  addition  to 
the  sacred  text  is  said  to  exist  in  the  Vatican  MS.,  and  therefore  may  be 
presumed  to  be  as  old  as  the  time  of  Ptolemy  Fhiladelphus  (b.o.  284). 
We  might  be  tempted  to  conjecture  that  flint  knives  had  been  found 
in  a  sepulchral  tumidus,  supposed  to  be  that  of  Joshua,  and  thus  had 
given  rise  to  the  story. 

The  Phrygian  priests  of  Cybele  used  flint  knives  for  a  somewhat 
similar  purpose  (see  Catull.  Ixiii.  5),  cmd  the  Eg^'ptian  ombalmers 
gave  the  first  cut  in  the  body  of  the  deceased  with  a  knife  made  of 
Etiiiopic  stone  (Herod,  ii.  86 ;  Diod.  Sic.  i.  91),  one  of  these  is  en- 
graved by  Sir  Gardner  Wilkinson,  in  his  work  on  the  *' Manners  and 
Customs  of  the  Ancient  Egyptians,"  vol.  iii.  p.  262. 

In  the  time  of  Xerxes  (iv.q.  480^  the  Ethiopians  in  his  army  naed 
aiTOws  pointed  witlti  a  Wd  «tonft  ^s&^m^iRfliL  ^^^fGCK^noei^;  they  had 
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also  spears  pointed  with  horn ;  also  the  Libyans  in  the  same  army 
used  spears  whose  point  was  merely  the  end  of  the  shaft  hardened 
in  the  fire  (Herod,  vii.  69,  71) ;  to  ^ese  we  may  add  that  the  Massa- 
getsB  had  only  gold  and  brass,  but  neither  iron  nor  silver,  and  their 
weapons  and  horse  furniture  were  made  of  the  two  former  metals 
(Herod,  i.  215) ;  and  a  tribe  of  Ethiopians  had  not  even  brass,  but 
only  gold  (Herod,  iii.  23).  It  is  clear  therefore  that  distant  and 
barbarous  tribes  used  flint  and  even  wooden  weapons  when  brass 
and  iron  had  been  in  use  for  thousands  of  years  among  more  civilised 
nations ;  it  appears  also  that  even  commerce  with  these  remote  bar- 
barians was  almost  an  impossibility. 

n.  The  flint  implements  most  frequently  met  with  are  arrow- 
heads : — the  bow  is  perhaps  the  oldest  known  weapon,  and  was  used 
especially  by  the  Scythians,  a  name  given  to  all  the  nations  that 
dwelt  north  of  the  Danube  and  the  Phasis ;  for  the  Scythian  bow  see 
Herod,  iv.  9,  10,  64 ;  vii.  64 ;  Strab.  ii.  125 ;  Plin.  N.  H.  vu.  201 ; 
for  Scythian  metals,  Herod,  iv.  5,  62,  71 ;  from  whence  we  might 
infer  that  with  them  the  use  of  gold  and  iron  was  older  than  that  of 
silver  and  brass ;  yet  their  arrow  heads  were  of  brass  (Herod,  iv.  81), 
and  also  Plin.  N.  H.  vii.  197).  The  relative  antiquity  of  iron  and 
brass  is  neither  easy  to  determine  nor  absolutely  necessary  to  the 
question  we  have  in  hand.  According  to  Hesiod  Op.  and  D.  150, 
iron  was  not  used  in  the  brazen  age ;  but  the  Idaei  Dactyli,  who 
invented  iron,  flourished  before  or  early  in  the  brazen  ago  (Strab.  x. 
473 ;  Clem.  Alex.  Strom,  i.  p.  401 ;  Schol.  Ap.  Ehod.  i.  1131 ;  Plin. 
N.  H.  vii.  197 ;  Marm.  Anmd.  Epoch.  11.) ;  and  the  still  earlier  weapon 
mentioned  (Hes.  Theog.  162, 175,  179  ei  seq. ;  Apollod.  Bibl.  i.  1,  4), 
and  said  to  have  been  made  of  adamant  (whether  this  be  stone  or 
iron)  is  of  a  form  wholly  imsuited  to  stone  (see  Schol.  Hes.  Op.  and 
D.  145 ;  Schol.  Ap.  Ehod.  ii.  231 ;  Schol.  Theocr.  ii.  34 ;  Hesych. 
8,v.  aBd/Ma<; :  see  especially  Strab.  xiv.  654).  The  term  adamant 
was  perhaps  given  to  iron  from  the  extreme  difficulty  of  smelting 
the  ore  (see  Hes.  Theog.  864). 

in.  The  old  Assyrian  arrow  had  no  barbs  (Layard's  Nineveh, 
vol.  i.  p.  336 ;  ii.  p.  350,  402 ;  Nineveh  and  Babylon,  p.  150).  The 
Egyptians  used  both  the  barbed  head  and  that  of  a  lozenge  or  leaf- 
like form  (See  Sir  Gardner  Wilkinson's  work  above  cited,  vol.  i. 
p.  310). 

The  Greeks  of  the  Heroic  period  used  iron  for  agricultural  pur- 
poses (II.  yjr.  834,  Procl.  in  Hes.  Op.  and  D.  142),  and  for  arrowheads 
(II  8.  123).  Their  other  weapons  and  even  table  knives  were  of 
brass  (II.  X.  640,  also  H.  a.  236,  Od.  e.  235),  their  arrowheads  had 
barbs  (II.  8.  151,  214,  Od.  <^.  61,  and  ScholL,  also  ApoU.  Lex.  8,v. 
SjKOv^.  Eustath.  457,  30,  1899,  1  seq. ;  Hesych.  s.v,  arfKlov,  oyKlov, 
and  seq.  Et.  Mag.  «.r.  oyKlov,  Poll.  i.  137,  vii.  158,  x.  165).  Here 
the  name  given  to  the  barbs  resembles  the  Latin  word  uncus  :  words 
common  to  both  the  Greek  and  Latin  languages  are  clearly  very 
ancient,  and  the  antiquity  of  the  name  furnishes  some  presumption 
of  the  antiquity  of  the  thing.  The  trident  of  Neptime  also  hsjiVsaxX^s^ 
(aee  Gerhard's  Greek  Vases,  Plates  8,  10,  1^,  ^^,  «cA  ^^-^V^t^ 
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frequent),  anil  this  ■wcipon  is  of  estreme  antjquity  and  reproscnts  ■ 
■verv  early  kind  of  fish-spoar  (II.  ft.  27.  Od.  5.  506,  e.  232.  Apollod. 
Bib'l.  i.  2,  1,  .^nch.  Septheb.  132,  Phnmut  de  Nat.  Door.  22,  p.  1941. 

Vf.  For  the  uae  of  melalfl  among  tte  Qaulieh,  German,  and  Biitiifa 
tribes  of  the  Homna  period.  See  C»s.  B.  G.  v.  12,  42,  and  iv.  33; 
Too.  (Jerra.  6  ;  Agric.  13  (cf.  Cic  Bp.  ad  Att.  it.  15),  30  ;  Ann.  i.  64, 
ii.  14;  Liv.  vii.  10,  xxxviii.  21;  Solin.  22;  Luc.  Phais.  vi.  269; 
Polyb.  ii.  29,  30,  33,iiL  115  (cf.  Liv.  xxii.46)  ;  Plut- Yit  Miir.420; 
Strah.  IT.  190,  196,  197,  199,  200;  Diod.  Sic.  v.  20-22,  27,  30.  38; 
Dio  Caaa.  Ksxriii,  49,  60,  Ivi,  21. 

Biioilar  places  miglit  be  multiplied,  but  the  above  are  sufficient  M 
hIiow  (1)  that  these  nations  used  arms  of  their  own  fitehion,  aai 
therefore  of  their  own  manufiMitiire  ;  (3)  that  the  coiitradiclory  etatft- 
mente  of  the  writers  above  cited  may  be  reconciled  ou  the  supposition 
that  the  scarcity  and  high  value  of  iron  and  brass  canacd  great  dif- 
ference between  the  armature  of  tho  chieEa  and  wealthy  men  laiA 
that  of  their  poorer  foUowera,  and  also  between  that  of  Iho  earlier 
period  and  that  of  the  time  subssquent  to  Ck«u-  and  Agrieola  ;  (3) 
that  originally  neither  Gaula  nor  Germans  used  any  defensivo  annoUF 
except  the  shield;  and  that  the  principal  weapon  of  the  Gemtans  was 
the  spear,  while  the  Gauls  and  Britons  used  a  long  sword. 

A  ateel  helmet,  perhaps  such  as  those  described  by  Plutarch  and 
Diodorus,  is  engraved  by  Spon.  Miacel.  p.  254,  it  had  been  gilt,  and 
to  this  probably  owe<!  its  jirpscrvatimi. 

To  the  above  we  may  add  that  stone  weapons  are  found  in  the 
tombs  of  ancient  Germany,  and  tliat  bronze  implements  and  armour 
were  used  very  generally  till  the  end  of  the  Roman  period  ;  see  the 
Bibchester  helmet,  the  Brough  caldron,  etc,  etc 

Y.  We  may  observe  that  in  the  plaoes  above  cited  the  bow  k 
scarcely  mentioned  as  a  military  weapon,  but  they  are  said  to  havs 
been  fond  of  hunting  and  fowling,  and  would  probably  use  it  for  this 
purpose.  Flint  arrowheads  baTe  been  always  found  in  great  nmnbeit 
in  England  and  Scotland,  and  hence  the  superatition  respecting  df- 
arrows.  {See  the  Gentle  Shepherd,  Act  iii.  Sc  3,  "When  Brawny 
elf'Shot  never  mair  came  hame,"  and  a  few  lines  lower  he  speaks  m 
"  Bawsey  shot  to  dead  upon  the  green."  Here  Brawney  is  a  man  and 
perhaps  misprinted  for  Sawney  :  Bawsey  is  a  bassened  (t.e.  brindled) 
cow,  see  Jamieson's  Dictionary,  a.v.  Bavgand,  Elf-ikot,  see  also  Capt&in 
Grose's  Popular  Superstitions,  p.  31,  "  Fairies  sometimes  ihoot  at 
cattle  with  arrows  headed  with  flint  stones,  theee  are  often  foond  and 
are  called  Elf-thoti.  In  order  to  effect  the  cure  of  an  animal  so  in- 
jured, it  is  to  be  touched  with  one  of  these  elf-shots,  or  to  be  made 
to  drink  the  water  in  which  one  has  been  dipped.")  It  would  seem 
therefore  that  flint  arrowheada  have  been  fonnd  and  admired  aa 
curiosities,  from  perhaps  the  Saxon  invasion  to  the  present  time,  » 
that  the  number  of  them  must  liave  been  very  considerable. 

Those  flint  arrowheads  arc  often  (perhaps  most  commonly)  barbed; 
sometimes  the  barbs  may  have  been  broken  off :  now,  in  such  u 
implement,  the  vertical  angle  must  not  be  too  slender — perhaps  not 
Jess  than  30° — amd,  in  tlw  caw,  'i^  '«S&«  «^n.  t:£  tha  bfrb*  mnU 
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greatly  diminish  its  power  of  penetrating  bide  or  feathers ;  this 
would  be  stUl  further  diminished  by  the  projecting  shoulders  of  the 
shaft,  which  must  have  received  the  head ;  the  barbs  would  thus  be 
a  hindrance  to  the  effect  of  the  arrow,  and  it  is  difficult  to  account 
for  their  use. 

When  steel  is  employed  the  vertical  angle  may  be  made  very 
small  indeed,  and  its  penetrative  power  would  be  thereby  increased, 
but  it  would  all  the  more  easily  slip  out  of  the  woimd,  and  the 
animal  would  be  likely  to  escape;  to  prevent  this  barbs  were 
invented. 

Barbs,  therefore,  are  a  very  doubtful  improvement  to  a  stone 
arrowhead,  but  very  necessary  to  one  of  iron :  does  not  this  suggest 
a  suspicion  that  the  flint  weapon  was  an  imitation  and  cheap  sub- 
stitute for  the  more  costly  metal?  Our  lady-archers  sometimes 
lose  their  arrows  in  long  grass :  what  would  they  do  in  the  ling, 
whins,  and  marshes  of  a  British  forest?  To  lose  a  steel  arrowhead 
for  every  other  grouse  they  killed  would  make  fowling  an  expensive 
amusement,  and  it  remains  to  be  seen  whether  a  hand-bow  of  ash  or 
horn  could  send  a  flint-headed  arrow  through  the  hide  of  a  red-deer 
or  a  wild  bull  at  the  distance  within  which  these  animals  will  allow 
themselves  to  be  approached.  TiU  this  is  determined  we  may  con- 
jecture that  for  large  animals — stags,  swine,  etc. — ^the  aboriginal 
Britons  would  hazard  the  loss  of  a  steel  arrow,  and  shoot  smaller 
game  with  a  less  costly  weapon :  that  the  flint  should  remain  though 
the  iron  has  vanished,  is  no  more  than  the  proper  consequence  of  the 
imperishable  nature  of  the  one  and  the  rapid  decomposition  of  the 
other.  It  is,  therefore,  certain  that  the  flint  implements  and  weapons 
foimd  in  Britain  and  elsewhere  do  little  to  prove  that  those  who 
used  them  were  ignorant  of  the  use  of  iron  ;  and  if  they  could  have 
proved  it,  even  this  would  be  as  far  as  ever  from  proving  that  the 
Assyrians  and  Egyptians  of  the  same  period  were  equally  ignorant. 

Hesiod's  fable  respecting  the  metallic  ages  might  seem  to  imply 
that  the  use  of  metals  was  coeval  with  the  human  race ;  and  ihis 
is,  perhaps,  supported  by  the  Egyptian  histories,  which  make  Vulcan 
the  father  of  Sol.  Mosaic  history  attributes  the  invention  of  metal- 
lurgy to  Tubal-cain,  Adam's  eighth  descendant ;  and  the  places  above 
cited,  from  the  LXX.  and  from  Herodotus,  corroborate  the  existence 
of  a  stone  period,  which  must,  however,  be  placed  very  long  before 
the  flood. 

K  we  partially  adopt  Lucretius's  conjecture  respecting  the  in- 
vention of  metals,  we  might  suppose  that  the  flint-breakers  had  dis- 
covered nuggets  of  gold,  and  the  possibility  of  using  it  for  vessels. 
The  accidental  burning  of  woods  and  smelting  of  ore  on  mountain  sides 
had,  perhaps,  some  foundation  in  truth,  and  opened  the  way  to  the 
discovery  of  other  metals  more  capable  of  taking  an  edge  or  a  point; 
but,  in  whatever  way  the  discovery  was  made,  we  shall  still  find  it 
difficult  to  distinguish  flint  implements  older  than  the  invention  of 
metals  from  those  of  later  and,  perhaps,  even  of  Boman  times. 
Careful  examination  of  the  implements  themselves,  and  classification 
of  their  forms  and  apparent  uses,  the  place  and  ^%x\.  Oti  "Ccl^^  ^:^x):c^x:^ 


whero  eiioh  sort  are  fouiKl,  nnd  the  other  reniniiu  fonnd  along  i 
eacki,  may  throw  some  light  on  the  subject ;  and  tliose  who  hare  ihs 
means  of  doing  this  will,  wc  tnut,  give  the  matter  their  be«t  «»- 
Bideration. 
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I. — >IOTE9    FOR    A   C0MTABI8O!«    OF  THE    GlAOIATIOS    OF    TH«   WHT 

OF  Scotland,  with  that  of  Arctic  Xokw&s. 

B7  Ahcribalii  GnxiB,  F.R.S,,  etc. 

[Proc.  Roy.  Sm.,  Edin.,  Jnn.  16,  ISSG]. 

IN  June,  1865,  the  author,  ncoompnnieil  by  two  of  his  associates  tn 
the  Geological  Survey,  Btr.  W,  Wliitaktr  and  Mr.  J&iae*  QeildOi 
mode  on  esoiirBionto  Norway,  for  the  purpose  of  examiuisg  the  gUdal  1 
phenomena  of  that  countiy.  and  to  search  for  any  facts  tint  nd^bt 
help  to  throw  light  upon  the  history  of  the  glauial  period  in  ib/b 
British  Isles. 

The  cloge  resemblftnoo  between  the  genemi  outline  of  Scotland  and 
8ctuidinuvia  ia  well  known,  and  this  depL-ods  npun  a  close  similarity 
ill  the  peolo(iifal  Btnuture  "f  ibe 


south  to  north,  is  almost  wholly  made  up  of  metamorphic  rocke,  not 
all  of  the  same  rro,  yet  poesessing  a  general  eimilarity  of  character. 
In  like  ntanner,  the  wcet  of  Scotland,  from  the  Mull  of  Cantyre  ta 
Cape  Wrath,  is,  in  great  measure,  built  np  of  gneiss,  schist,  elates 
quartz-rock,  granite,  and  other  metainorpbio  rocks,  quite  oompaiable 
with  these  of  Norway. 

Besides  the  external  resemblance  due  to  the  lithological  nature  of 
the  rocks,  beneath  there  is  a  still  further  likeness  dependent  npnt 
similarity,  partly  of  geological  Btnictnre,  and  partly  of  denndation. 
Many  of  the  Scottish  sea-lochs  have  had  their  trend  determined  bj 
lines  of  strike  or  of  anticlinal  axis,  and  the  same  result  seems  b> 
have  taken  place  in  Norway.  In  other  cases,  the  lochs  and  ^ens  at 
the  one  coimtry,  and  the  ijords  and  valleys  of  the  other,  cannot  be 
traced  to  any  determining  geological  RtructuTe,  but  must  be  lefured 
to  the  great  process  of  denudaliou  which  has  brought  ibe  surfaoe 
to  its  present  form. 

No  one  can  attentively  oonsider  the  maps  of  the  oountiies  between 
the  headlands  of  Connaught  and  the  North  Cape  without  being  con- 
vinced that  the  endless  ramifying  sea-lochs  and  Qords,  kylea  and 
sounds,  were  once  land-valleys.  Each  loch  and  Qord  is  the  sub- 
merged part  of  a  valley,  of  which  we  still  see  the  npper  poitioB 
above  water ;  and  the  sunken  rooks  and  skerries,  islets  and  islandl^ 
are  all  so  many  relics  of  the  uneven  surface  of  the  old  land. 

No  feature  of  the  Norwegian  coast  is  more  striking  tlian  tbs 
imiveiBal  Bmootbing  ftnd  Tomt:^ivi£  c^  'C&&  tc^ka,  whrah  is  aov 
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recognized  as  the  result  of  the  abrading  power  <A  ice.  Every  skerry 
and  islet,  among  the  countless  thousands  of  that  coast-line,  is  either 
one  smooth  boss  of  rock,  like  the  back  of  a  whale  or  dolphin,  or  a 
succession  of  such  bosses  rising  and  sinking  in  gentle  undulations 
into  each  other.  Such  too  is  the  nature  of  the  rocky  shore  of  every 
fjord;  the  smoothed  surface  growing  gradually  rougher,  as  it  is 
traced  upward  from  the  sea-level,  yet  continuing  to  show  itself,  until 
at  a  height  of  many  hundred  feet,  it  merges  into  the  broken,  scarped 
outlines  of  the  higher  mountain  sides  and  summits.  In  short,  the 
whole  surface  of  the  country,  for  many  hundred  feet  above  the  sea, 
has  been  ground  down  and  smoothed  by  ice. 

An  excursion  was  made,  by  the  author  and  his  friends,  to  the 
glaciers  of  Svartisen ;  starting  from  the  island  of  Melo  (a  steamboat 
station),  which  lies  a  little  to  the  north  of  the  Arctic  Circle,  the 
party  proceeded  up  Holands  Fjord  to  Fordalen.  This  hamlet  stands 
at  the  mouth  of  a  deep  narrow  valley,  on  the  line  of  the  terrace, 
which  here  runs  along  the  crest  of  a  steep  bank  of  rubbish  covered  with 
enormous  blocks  of  rock — an  old  moraine  thrown' across  the  end  of 
the  valley.  At  the  head  of  the  valley  a  small  glacier  descends  from 
the  snowfields  of  Svartisen.  There  could  be  no  better  locality  for 
studying  the  gradual  diminution  of  the  glaciers,  and  for  learning 
that  it  was  land-ice  that  filled  the  Norwegian  Qords,  over-rode  the 
lower  hills  and  mountains,  and  went  out  boldly  into  the  Atlantic  and 
Arctic  Seas. 

Leaving  Holands  Fjord,  the  party  took  the  steamer  at  Melovaer, 
and  proceeded  northwards,  baiting  at  the  island  of  Skjaervo  (lat. 
70°),  ill  order  to  make  an  excursion  across  the  Krenangen  Fjord, 
and  up  the  Jokuls  fjord,  to  see  the  glacier  which  reaches  the  level 
of  the  sea.  The  sides  of  the  Fjord  are  icemoulded  and  striated,  in  the 
direction  of  the  inlets,  and  its  islands  are  only  large  roches  moutonndes. 

Several  other  fjords  were  visited  by  the  partj'.  In  fine,  the 
excursion  into  this  northern  part  of  Scandinavia  furnished  abundant 
proofs  that  the  glaciation  of  the  west  of  Norway  was  produced  by  a 
mass  of  land-ice,  of  which  the  present  glaciers  are  tlie  representa- 
tives It  likewise  confirmed,  in  a  most  impressive  way,  the  con- 
clusion which  has  gained  ground  so  rapidly  within  the  last  few 
years,  that  the  glaciation  of  the  Scottish  Highlands,  as  well  as  of 
the  rest  of  the  British  Isles,  is  in  the  main  the  work,  not  of  floating 
bergs,  but  of  land-ice. 

n. — Report  on  the  Aurifekous  Drifts  and  Quartz-Reefs  of 
Victoria.  —  Observations  on  the  Probable  Age  of  the 
"Lower  Gold  Drifts." 

By  Alfred  R.  C.  Selwtn,  Director  of  the  Geological  Survey  of  Victoria. 

THE  attention  of  the  Geological  Survey  has  latterly  been  directed 
to  the  very  important  question  of  the  age,  and  probable  aurif- 
erous or  non-auriferous  character  of  what  are  called  the  "Lower 
drifts  of  Victoria,"  and  from  the  facts  observed,  the  following  con- 
clusions have  been  arrived  at : — 
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14nt— That  these  partioalar  dzifli  tie  dearly  antecedent  in  date' 
to  the  upper  and  middle  marine  IGooene  beds,  imder  wIiIoIl  thflj 
haife  now  been  traced,  and,  thereftne,  tiiat  they  are  fkr  older  than 
the  lowest  Pliooene  m^elB,  to  whioh  age  the  deq^lead  gravelB  of 
Ballaarat,  the  White  Hills  of  Bendigo,  and  other  similar  rich  gold- 
bearing  greTelB  have  been  refened. 

Seoond — That  they  do  not  pidbaUy  oontain  gold  in  paying  qnaii- 
tHy,  because,  as  I  belieye,  they  aie  derived  £rom  the  abxasion  of 
quartz  Teins,  that  themselves  oontained  little  or  no  gold,  and  that 
were  probably  formed  \iv  fortes  in  operation  as  long  prior  to  those 
which  prodtboed  the  gold-bearing  veins,  as  the  denndati<ma,  pro- 
ducing the  barren  Miocene  giayela,  were  prior  to  those  which  gave 
rise  to  the  Pliocene  productive  ones. 

I  will  now  briefly  state  the  htiM  which  have  led  to  these  con- 
clusions. 

During  the  progress  of  the-Qeologioal  Survey,  dejKsaits  fiom  a 
mere  capping,  to  over  300  feet  thicSc,  have  been  met  wi^  in  seveial 
localities,  from  sea-level  to  an  elevation  of  4000  feet  These  consiik 
of  beds  of  day,  sand,  ''cement"  or  conj^omerate,  gravel,  and  luse 
boulders, — ^the  gravel  and  boulders,  mudi  water-worn  and  voondea, 
and  composed  either  of  quartz,  quartz-rock  or  hard  silidons  sand- 
stone. They  rest  on  the  ordinary  slates  and  sandstones  (Silurian) 
of  the  gold-fidds,  and  are  (^ten  in  the  vicinity  of  ridi  gold-bearing 
quartz-reefs. 

Till  quite  recently  I  have  considered  these  deposits  to  be  true 
Older  Pliocene  gold-drifts,  or  of  the  same  age  as  the  rich  lower  drifts 
of  Bendigo,  Epsom,  Ballaarat,  Castle-maine,  and  other  gold-fields, 
all  of  which  drifts  they  very  closely  resemble,  both  in  lithological 
character  and  geological  position.  Holding  this  opinion,  I  have 
hitherto  been  at  a  loss  to  explain  why  they  had  in  no  instance  been 
found  to  contain  gold  in  paying  quantity.  Numerous  shafts  liad  been 
sunk  and  levels  driven  in  them  in  the  most  likely  places  in  various 
localities,  both  by  miners  and  by  the  Geological  Survey  parties, 
with  a  view  to  develop  their  supposed  auriferous  contents,  but 
always  with  the  same  unsuccessful  result. 

In  the  neighbourhood  of  Steiglitz  especially,  they  occur  in  close 
proximity  to  rich  quartz-reefs ;  and  the  more  recent  alluvial  deposits 
near  the  same  reefs  are  also  auriferous,  while  every  attempt,  and 
many  have  been  made,  to  find  paying  gold  in  the  older  gravels 
either  on  the  hills  or  in  the  valleys,  has  proved  unsuccessfid.  The 
connection  of  these  old  unproductive  Miocene  gravels  of  the  Steiglitz 
gold-fields,  with  the  lower  gravels  of  the  Golden  Rivers,  Tea-tree 
Creek,  the  Uplwr  Moorabool,  Parwan  Creek,  Bacchus  Marsh,  and 
Ballan,  has  not  yet  been  fully  mapped  out ;  but  the  preliminary 
examination  recently  made  has,  I  believe,  clearly  established  that 
they  all  belong  to  the  same  Miocene  period ;  and,  if  so,  I  ventiure  to 
predict,  they  will  all  prove  equally  unproductive.  At  th^  Tea-tree 
Creek,  and  all  along  the  valley  of  the  Moorabool,  what  I  believe  to 
be  the  true  Older  Pliocene  gold-gravel  has  been  worked,  imd  it  rests 
directly  on  what  I  now  t/erm  \^<^  notti-^xmiQiouB  Miocene  gravel. 
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without  the  intervention  of  the  marine  beds  or  of  the  older  basalt, 
both  so  well  shown  lower  down  the  same  valley. 
The  section  near  the  Golden  Bivers  is : — 

1.  Upper  basalt-rock,  about  25  to  30  feet 

2.  Pfiocene  gravel,  about  50  to  60  feet. 

3.  Miocene  gravel,  etc.  ("false  bottom  of  miners"),  gravel,  sand, 

clay,  and  boulders,  with  fossil-leaves  and  wood ;  about  400  feet 

4.  Silurian  slates,  etc. 

The  section  on  the  Moorabool,  west  of  Steiglitz,  is : — 

1.  Basalt^  upper,  49  feet 

2.  Sandy  Pliocene  grit,  10  to  15  feet 

5.  Upper  coralline  limestone  (Miocene),  13  feet. 

4.  Older  basalt,  enclosing  bands  of  hard  compact  limestone  with 
fossils  (Miocene). 

6.  Sandy  limestone,  with  fossils,  30  feet  (Miocene). 

6.  Bounded  quartz  pebble-drift,  and  hard  silicious  conglomerate 

rock,  with  fossil  wood,  lower  part  a  gravel  and  boulder  drift, 
90  feet 

7.  Silurian  slate  and  sandstone  with  quartz  veins. 

No.  6  of  this  section  represents  No.  8  of  the  Golden  Bivers,  3,  4, 
and  5  being  absent  in  the  latter.  The  thicknesses  given  are  only 
approximate,  and  of  course  vary  in  diflferent  sections. 

In  support  of  the  theory  I  have  advanced  respecting  the  non-auri- 
ferous character  of  a  sot  of  what  I  believe  to  be  the  older  quartz- 
veins,  and  from  which  the  Miocene  gravels  have,  probably,  in  great 
part,  been  derived,  I  would  mention  a  fact  well  known  to  all  ex- 
perienced quartz-miners,  viz.,  that  in  many  districts  numerous  large 
lines  of  reef  occur  that  are  entirely  barren,  though  in  close  proximity 
to  others  affording  handsome  returns.  These  reefs  present  no  pe- 
culiar features  either  in  external  character,  general  appearance,  or 
mode  of  occurrence,  that  would  enable  an  ordinary  observer,  unac- 
quainted with  the  reefs  of  the  district,  to  distinguish  them.  They 
are,  however,  I  believe,  recognised  without  much  difficulty  by  the 
practical  quartz-miner. 

Now  unless  there  really  is,  as  I  suggest,  some  marked  diflference 
in  the  time,  and  also  in  the  conditions  under  which  these  different 
reefs  were  formed,  it  is  difficult  to  explain  why  one  reef  should  be 
richly  auriferous,  while  another,  in  close  proximity,  is  entirely  barren, 
if  formed  at  the  same  time  and  under  similar  conditions.  In  attempt- 
ing to  reconcile  these  facts,  I  have  arrived  at  the  conclusion,  that 
there  must  be  two,  if  not  more,  distinct  sets  of  quartz  veins — ^that 
the  older  ones  were  formed  prior  to  the  Miocene  period,  and  are 
barren ;  and  that  the  newer  ones  were  formed  after  the  close  of  the 
Miocene  epoch,  and  before  the  Pliocene,  and  are  productive.  The 
former  have  furnished  the  material  for  liie  barren  Miocene  gravels ; 
and  the  latter  have  furnished  the  material  for  the  productive  Pliocene 
gravels. 

ViCTOBiA,  May  ith,  1866. 
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I. — ^ThB  LaKX  DwxLLINOB  of  SwimBLAHD  AHD  OTHMB    PABTB    OT 

iEuBOPB.  By  Dr.  Fkbdin aud  gw^T.^w^  pno.  Antiq.  Soo.,  Z€zidu 
Tranfllated  and  arranged  by  Jomi  Edwabd  Lis,  F.S^,  F.G.&, 
eto.  8va  pp.  418.  lUiifltratod  l^  97  Plates^  and  nmneRnu 
WoodcatB.    London:  LonoxaKj  Gbssn,  &  Go.    1866. 

I1EW  discoveries  relating  to  the  early  bistoiy  of  mankind  bafB 
excited  more  genend  interest  than  that  of  tiie  LaoastziDS 
yillages  of  Switzerland.  To  Dr.  Ferdinand  Keller,  the  eminent 
Swiss  antiqiiary,  and  President  of  the  Society  at  Znridi,  we  aie 
indebted  for  the  first  announcement  of  these  Lake-dwellings.  The 
later  writings  of  M.  Fred.  Troycm,  Mr.  W.  M.  Wylie,  Sir  John 
Lubbock,  and  Sir  Charles  Lyell  (chiefly  derived  from  "Dr,  KeUei's 
Reports  to  the  Antiquarian  Society  at  zvbich,  1854  and  1858),  have 
attracted  the  earnest  attention  of  the  scientific  public  in  this  conntry ; 
and  all  the  isolated  cases  of  simila!r  discoveries  in  Norfolk,  Scotland^ 
and  Ireland,  at  once  assumed  a  fresh  interest,  as  affording  further 
evidence  in  confirmation  of  the  prevalence  of  such  struotoies;  so 
true  is  it,  that  man,  placed  under  analogous  oiroumstances,  acts  in  a 
similar  manner,  irrespective  of  time  or  space. 

In  the  work  before  us,  Mr.  John  Edward  Lee,  an  eminent  anti- 
quary and  geologist,  well  known  as  the  author  of  "  Isca  Silunim," 
and  other  works,  has  not  only  furnished  us  with  a  corrected  and 
revised  translfition  of  Dr.  Keller's  six  reports,  communicated  to  the 
Anticiuarian  Association  of  Zurich  between  the  years  1864  and  18G6, 
but  he  also  gives  us  nearly  100  Svo.  plates,  one-half  of  which  are 
actual  "transfers"  of  plates  from  Dr.  Keller's  work  ;  the  others  are 
either  drawn  from  the  plates,  or  by  the  translator  from  the  objects 
themselves.  Some  idea  may  ho  formed  of  the  labour  of  tliis  under- 
taking, when  it  is  stated  that  the  objects  figiured  in  the  plates 
exceed  1500,  besides  views  of  the  pile-works  in  about  fifteen  dif- 
ferent settlements,  with  plans  of  their  construction  and  topographical 
sketches  of  their  relative  positions. 

The  following  is  a  list  of  the  settlements  recorded : — 


1  Lake  of  Constance 


1  settlement 


2 
3 

4 
5 
6 

7 
8 
9 


»» 


tf 


Ucberlinger-sec  8 

Unter-sco 

Nussbaumen 

Pfacffikon 

Grciffen-sec 

Ziirich 

Baldeeg 


10  Lake  of  Sempacn 


11 
12 
13 
14 
15 


»> 


Wauwyl 

Mauensee 

Inkwyl 

Moosseedorf 

Biennc 


14 
1 
6 
1 
2 
6 
6 
6 
6 
1 
1 
2 

21 


I) 

n 
»» 
» 
»» 
»» 
>» 
it 
»» 
f* 
»» 
»» 
1^ 


16 
17 
18 
19 

20 
21 

22 
23 
24 
25 
26 


>» 
ft 
» 
n 

If 

M 


Ncuch&tel     60  settlcmente 
Morat  16 

Geneva  24 

JiUissel,  nearl, 

Bex,  r 

Annecy  2 

Bour^t,  Sa-l  g 

voy,  / 

Mercurafo  1 
Borgo  Ticino  1 
Varesc  6 

Garda  6 

Fimon  2 

Total 193 


>» 
>» 


»» 
»» 


It  will  be  observod  that  \h!d  \Kt^f^  uxos^Mst  ^i  ^\2S^ssai<isi^  \uLTe 
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been  discovered  in  the  lake  of  NeuchateL  This  and  the  lakes  of 
Bienne  and  Morat  have  been  especially  investigated  by  Colonel 
Frederick  Schwab,  of  Bienne,  and  it  is  in  a  great  measure  due  to  his 
exertions  that  so  many  settlements  have  been  discovered  ;  these 
three  lakes  alone  containing  87,  or  [nearly  half  the  entire  number 
known. 

Dr.  Keller's  several  reports  are  here  entirely  re-arranged,  so  as  to 
form  one  complete  work.  Commencing  with  an  account  of  the 
general  form  of  Pile-dwellings,  Fascine-dwellings,  and  Crannoges, 
or  Wooden  Islands,  Mr.  Lee  proceeds  to  show  us  the  methods  and  ap- 
paratus employed  in  collecting  the  antiquities  of  the  Lake-dwellings. 
This  fishing  up  of  remains  from  among  the  ancient  pile- works  of  the 
Swiss  lakes  is  exceedingly  interesting,  and  sufficiently  difficult  to 
render  its  pursuit  almost  as  exciting  as  that  of  picking  up  the  lost 
end  of  the  Atlantic  cable. 

We  cannot  omit  to  quote  here  Dr.  Keller's  important  ''  Bkmabks 
ON  THE  Ages  of  Stone,  Bronzs,  and  Ikon"  (p.  12): — 

"  It  is  well  known  that  many  antiquaries  divide  bygone  ages  into 
the  stone,  the  bronze,  and  the  iron  periods  ;  and  attribute  any 
burials  or  settlements  to  one  of  these  divisions,  according  to  the 
exclusive  or  prevailing  presence  of  implements  of  any  one  of  the 
three  matericJs  which  are  the  groundwork  of  this  classification. 
This  division,  according  to  the  grade  of  civilization,  is  in  general 
clear  and  convenient ;  but  in  determining  isolated  cases,  it  leads  to 
many  false  conclusions  and  errors. 

**  In  the  first  place,  it  has  throughout  only  a  relative  value ;  for 
instance,  if  we  grant  that  the  civilization  of  man  actually  ran  its 
course  through  these  periods,  just  as  they  are  mentioned  above,  yet 
it  is  certain  tbat  the  bronze  period  of  northern  Europe  by  no  means 
agrees  in  time  with  that  of  the  middle  and  southern  parts  of  this 
continent  Again,  the  bronze  age  of  Greece  and  Italy  may  be 
separated  by  centuries  from  that  of  Egypt,  which  we  may  consider 
as  the  cradle  of  civilization.  We  may  safely  conclude,  as  the  Danish 
antiquaries  themselves  allow,  that  in  the  Scandinavian  countries, 
stone  implements  were  for  a  length  of  time  continued  in  use,  while 
the  bronze  period  was  in  fuU  activity  in  the  more  southern  lands  ; 
and  that  Egi^yt,  whose  oldest  monuments  indicate  very  clearly  the 
use  of  iron,  and  also  Greece,  had  both  advanced  to  the  iron  period 
when  middle  Euroj)e  was  in  the  bronze  age.  If,  therefore,  according 
to  the  testimony  of  ancient  authors  and  monuments,  bronze  and  iron 
were  used  in  the  earliest  ages  in  the  countries  round  the  Mediter- 
ranean, the  commencement  of  these  periods  in  the  inland  and 
northern  parts  of  Europe  was  regulated  entirely  by  the  greater  or 
less  amount  of  intercourse  between  these  countries  and  those  to 
whom  we  are  indebted  for  a  knowledge  of  these  materials,  so  essen- 
tial to  civilization.  We  may,  even  at  the  present  day,  observe  a 
similar  irregularity  in  the  distribution  of  the  products  of  higher 
civilization  and  art. 

"  In  the  second  place,  this  kind  of  division  gives  us  no  ijoaiti.^^ 
certainty ;  for  in  very  few  of  the  buxiai  ^\aA^^  %\S!k!l  \<^'«a  ^a.  *^sa 
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xegular  BetUements,  are  tbe  romaiiui  finmd  w>  pmely  distiiiofiive  if 
to  enable  nt  ccmbliiBiyely  to  attribute  Aem  to  any  one  of  the  time 
periods.  The  materials  on  whidi^'Ais  division  is  based  are  mixed 
to  suoh  a  degree,  tbat  in  nine  oases  oat  of  ten  the  sntignaiy  remains 
undecided  as  to  what  period  of  dvilinetioii  he  should  assign  a  grafs 
or  a  settlement.  An  objeot  Terr  oommonly  both  in  form  and 
material  bears  the  oharaoter  of  cuffievent  pexv)ds :  oar  it  may.  be  a 
specimen  oselees  in  deciding  Uie  age^  being  found  in  setUemenls  of 
all  the  three  periods.  Thus  the  stone  oAi  is  an  unsafe  guide  in 
determining  me  period  of  oifilinstion,  thoo^  it  striotly  icprosents 
the  stone  period,  Deoaose  it  ooonrs  in  all  stages  of  the  brenae  apa^ 
and  is  not  on&eqtiently  found  asaooiated  with  iron  weapooa  and  m- 
stroments. 

"  It  is  very  certain  that,  at  least  in  Switserland,  there  was  no 
hard  line  of  demarcation  bet#^n  the  three  periods,  but  that  the  new 
materials  were  spread  abroad  like  any  other  article  of  trade,  and, 
that  the  more  useful  tools  gradually  superseded  those  of  less  Talne.** 

Dr.  Keller  admits,  however,  the  convenienoe  of  using  these  divi- 
sions, when  rightly  understood,  but  he  does  not  enforce  uemin  a  vecy 
definite  and  rigid  manner. 

The  work  contains  a  careful  account  of  all  the  principal  settle- 
ments, their  peculiarities  of  construction,  and  illustrations  of  the 
most  interesting  remains  found  in  eadi  (1  to  pp.  88). 

Dr.  Keller  then  offers  some  general  remarks  as  to  the  people  of 
tho  Pile-works,  and  their  mode  of  life.  lie  considers  that  the  lake- 
dwellings  were  aU  built  by  the  descendants  of  the  inhabitants  of  the 
earlier  dwellings,  and  not  by  successive  peoples;  the  better  con- 
struction of  tlie  later  erections  being  due  to  the  possession  of  better  tools. 

A  description  is  given  of  their  woven  fabrics ;  of  the  plants  and 
seeds  (by  Dr.  0.  Heer) ;  of  the  animal  remains  (by  Professor  Biiti- 
meyer) ;  and  of  the  neighbouring  mainland-settlements  of  Ebersbeig 
and  three  other  places. 

An  account  is  also  given  of  other  lake-dwellings  not  in  Switzer- 
land, and  the  Appendix  contains  some  remarks  on  M.  Troyon's 
"  Habitations  Lacustres,"  and  a  notice  of  the  latest  discoveries  in  the 
Swiss  lakes. 

No  review,  however  complimentary,  can  do  proper  justice  to  so 
lalwrions  a  work,  both  by  Author  and  Translator — it  must  be  seen 
and  read  to  be  properly  appreciated. 


II. — EELiQUiiE  Aquitanicji:  being  Contributions  to  the  Abchjc- 

OLOGY    AND     PaL^. ONTOLOGY   OF   PeEIGOKD     AND     THE    -^VdJOININO 

Provinces  of  Southern  France.  By  Edouard  Lartet  and 
Henry  Christy.  Part  I.,  December,  I860  ;  Part  II.,  March ; 
and  Part  IH.,  August,  186G.  18  Tinted  Plates,  and  80  pp.  4to. 
London :  H.  Bailliere. 

[2ud  Notice]. 

TTTE  gave  a  brief  notice  oi  tVil^  valuable  work  at  page  76  of  oiu: 
W    present  volumei  sad.  w^  -^xo^^  i^^  \a  ^sa^  «^^«SQtiL<m.  to  its 
sabsequeut  progress* 
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If  anything  were  wanting  to  add  interest  to  this  book,  in  the 
estimation  of  English  readers,  it  is  to  be  found  in  the  fact  that  the 
wonderful  collection  accumulated  with  so  much  pains  and  labour 
by  the  late  Mr.  Henry  Christy,  and  which  finally  cost  him  his  life, 
are  now  secured  to  tiie  nation  by  his  will,  and  as  soon  as  suitable 
exhibition  accommodation  can  be  provided,  will  form  a  part  of  the 
treasures  in  the  British  Museum. 

The  text  of  the  several  parts  of  the  Beliquise  Aquitanicad  is  two- 
fold, the  principal  portion  or  narrative  being  paged  separately  from 
the  description  of  the  plates,  which  latter  is,  however,  a  history  of 
itself,  being  illustrated,  where  needed,  with  explanatory  woodcuts  of 
modem  weapons  used  by  the  Esquimaux,  etc.,  at  the  present  day. 

The  plates  are  also  in  two  series.  A.,  PI.  I.  to  XII.  being  imple- 
plements  of  stone,  whilst  B.,  Plate  I.  to  VI.,  are  weapons  of  bone 
and  horn,  carved  antlers  of  reindeer,  and  ornaments  formed  of  shells 
and  teeth  of  animals,  etc.  ' 

We  find  illustrations  given  in  B.,  Plate  V.,  Part  III.,  of  several 
shells  which  show  clearly,  by  their  having  been  perforated,  that  they 
bad  been  worn  either  as  ornaments  or  charms  by  the  aborigines  who 
inhabited  the  cavern  of  La  Madelaine.  The  custom  of  using  shells, 
etc.,  as  necklaces,  or  other  personal  decorations,  is  common,  not 
only  among  savages,  but  even  among  civilized  races  at  the  present 
day,  and  might  therefore  be  passed  over  without  special  remark ; 
but  in  this  case  the  shells  have  been  obtained,  not  from  sea  or  river, 
but  from  the  Faluns  of  Touraine  or  Bordeaux,  deposits  of  Miocene 
age,  rich  in  fossil  marine  shells,  many  of  which  are  so  well  pre- 
8«?rved  as  to  retain  the  glazed,  surface  seen  in  recent  specimens.  Dr. 
Fischer,  of  Paris,  (p.  43,)  has  determined  as  many  as  five  species  in 
the  caverns  of  Perigord. 

It  is  interesting  to  record  that,  in  the  cavern  of  Bruniquel,  Dep. 
Tame  et  Graronne,  an  Oolitic  Belemnite,  having  its  sides  squared 
by  grinding,  was  found  among  the  debris ;  also  an  Ammonite  and  a 
Gryphcea,  probably  introduced  by  children  as  toys.  Perforated 
recent  marine  shells  were  likewise  numerous.  These  relics  are  pre- 
served in  the  British  Museum.* 

We  called  attention,  in  our  former  notice,  to  the  fine  series  of  fish- 
harpoons  cut  from  reindeer  horn  (B.,  Plate  I.),  and  also  to  drawings 
on  horn  and  bone  of  animals  (B.,  Plate  II.).  In  Part  11.  at  B.,  Plate 
m.  et  IV.,  are  given  illustrations  of  some  magnificent  weapons 
made  of  reindeer-horn,  perforated  and  carved  in  various  patterns 
according  to  the  skill  and  ingenuity  of  the  possessor.  In  B.,  Plate 
VI.,  Part  III.,  is  given  a  second  serie's  of  fish-harpoons,  less  well 
preserved  than  those  in  B.,  Plate  I. ;  and  also  some  small  bone  pins; 
the  use  of  those  and  of  the  harpoons  is  clearly  explained  by  the  help 
of  the  figures  given  in  Part  III.  pp.  50  and  51.  These  consist  of 
a  series  of  weapons  principally  in  use  among  the  Esquimaux,  for 
angling,  and  spearing  fish,  the  double-pointed  bone  pin  forming  the 
hook. 

If  we  examine  the  harpoon  heads  figured  on  B.,  Plate  I.,  and  B,, 

^  For  an  account  of  this  cayQ  see  Qiou  llLikQ.)'SQV\<i^*V^*\« 
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Plate  VT.  (all  theeo  being  of  reindeer  liorn  from  Dordogne),  and 
Fig.  9,  p.  JO,  which  in  from  Bruuiqael,  we  Hhall  be  at  onco  struck 
with  their  great  eiiperiority  in  workmaaBhip  over  the  nidcr  woapon 
of  the  modoni  Esquimaux  {Figs.  5  and  6),  or  Fuegiiin  (Fig.  7),  or 
the  hnqioan  of  the  Ancient  Dane  fPig.  8),  or  North  Americiui  (Fig.     I 
12).     Even  the  bone  Iiarpoon  (Fig.  10).  from  the  diluvium  of  th» 
Biver  Lnoqne,  near  Calais,  appeitra  to  have  belonged  to  an  older,  and    I 
probably  a  ruder  tribe.     But  time  i»  not  the  only  agent  to  be  taken     1 
into  account  in  conaidering  the  progrose  of  the  human  race.     Other     i| 
influouoca,  Buch  a«  change  of  climate,  the  abundanoe  or  scRrdty  of    t 
food,  the  freedom  from  or  liability  to  attacks  fi-om  neighbonring  Taoet    j 
— these  are  often  more  potent  in  affecting  the  advanoemeiit  or  de-     | 
terioration  of  a  race,  both  eocially  and  physically,  than  even  centnrie*     ' 
would  be.  I 

The  cave-dwellers  of  Franco  appear  to  have  suffered  lees  from  i 
severity  of  climate  than  the  Esquimaux  of  the  present  day ;  thair 
food  was  more  abundant  and  varied — consisting  of  venison,  hotM'  I 
flesh,  wild  oxen,  salmon,  swans,  grouse  and  other  game ;  their  cavea  ' 
afforded  more  safe  retreats  from  h<rstilc  attacks,  whether  from  beaets  i| 
of  prey,  or  from  man  ;  and  this  state  of  eiistencc  must  have  oontinaed.  | 
for  a  very  long  period  of  time  until  the  raee  was  pro1>ably  dnv«ii  I 
northwards  by  a  more  powerful  and  better  armed  tribe  who  invaded  I 
the  hunting-grounds  of  Aquitania.  'I 

Much  more  hns  yet  to  be  recorded  of  this  ftnciont  people,  and  we 
Itwik  forwfird  with  interest  to  the  8ji|K-aranco  of  thii'  future  parts  of 
this  grand  work. 
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Cnutacea  (with  deccriptiva   Catalo^e.) 

TertiftTj  Foeails,  etiatigraphicaUy  arranged.    Loadoa  :  J.  Teanant,  119,  Strand. 

THEUB  are  few  men  who  have  done  more  to  promote  a  taste  for 
Natural  History — especiaUy  among  young  people — than  Mr.  J. 
W.  Lowiy.  His  Natural  History  Charts,  though  designed  and  en- 
graved by  himself,  have  all  been  carried  out  under  the  direction 
of  able  naturalists,  in  the  several  branches  of  which  they  tiealv 
among  these  may  be  named  such  men  as  the  late  Mr.  HenA^y  and 
Dr.  S-  P.  Woodward,  Mr.  Adam  White,  Dr.  Baird,  Mr.  Gosse,  and 
Mr.  George  Gfay. 

Visual  education  is  not  only  the  first  form  of  training  by  whicJi 
tbe  attention  of  youth  ia  attracted,  but  it  is  also  that  which  remains 
Jongeat  impreued  upon  4^u  m«n!u^  -n&uk.  '^^om  <iDBXte  ue  oi^- 


Remewa — Lowry'a  Charts  of  Natural  History.         465 

lated,  however,  to  aflford  education  of  a  still  higher  character,  and 
to  pnpiLs  of  all  ages :  they  are,  therefore,  not  only  fitted  for  the 
school  and  class-room,  but  every  lecturer  on  Natural  History  should 
possess  a  copy  of  each,  and  no  museum  can  be  complete  without 
these  admirable  and  instructive  guifle-maps. 

In  recent  Natural  History,  Mr.  Lowry's  task  is  drawing  to  com- 
pletion, the  last  of  his  charts — that  to  contain  the  Mammalia — being 
announced  to  appear  this  year. 

In  Palseontoiogy  a  good  deal  more  it  is  hoped  will  be  done ;  but 
we  wish  especially  to  allude  to  his  latest  labour. 

The  Chart  of  British  Fossils  is,  as  it  were,  a  general  outline  of 
British  organic  remains,  arranged  according  to  the  strata. 

The  Chart  of  Fossil  Crustacea,  by  Messrs.  J.  W.  Salter  and  H. 
Woodward,  ^'ves  a  conspectus  of  a  single  class,  arranged  not  only  in 
stratigraphicol  series,  but  in  zoological  order.  It  contains  nearly 
500  figures,  and  is,  moreover,  aocompanied  by  a  Bhort  descriptive 
catalogue.* 

That  of  Characteristic  British  Tertiary  FosbUs  is  an  elaborated  view 
of  the  topmost  or  newest  section  of  the  Chart  of  British  Fossils,  and 
holds  the  same  relation  to  it  which  a  map  of  Europe  does  to  a  nuup 
of  the  World.  It  contains  npwards  of  800  figures  of  characteristic 
shfillB  and  other  organisms  found  in  the  series  of  formation9  of 
Cainozoic  or  Tertiary  age,  which  have  been  engraved  by  Mr.  Lowry 
expressly  for  this  work,  and  selected  by  him  with  great  care,  assisted 
by  Messrs.  Kobt  Etheridge,  Searles  Y.  Wood,  Fred  E.  Edwards,  and 
other  geologists  of  eminenoe,  and  contains  a  mass  of  information 
never  before  collected  in  so  compact  a  form  for  reference.  Every 
specimen  is  not  onlv  named,  but  has  its  natural  size  indicated  against 
ity  if  it  be  enlarged  or  reduced.  Those  Crag  species  which  occur  in 
more  than  one  bed  are  also  marked  by  the  initial  letter  of  Ihe  beds 
in  which  they  have  been  found,  thus  giving  the  range  of  each. 
Very  much  interest  is  now  taken  in  Tertiary  geology,  because  we 
gee  that  the  fisiuna  and  flora  of  our  present  earth  is  really  only  a 
modified  remnant  of  the  previoa3  age,  and  that,  both  on  land  and  in 
the  sea,  there  exist  numerous  descendants  of  all  the  lower  forms  of 
life  which  are  found  fossU  in  these  later  formations ;  but  instead  of 
their  all  now  living  on  our  shores,  some  have  gone  further  south, 
whilst  others  have  retreated  in  a  more  iiortherly  direction  according 
to  their  arctic  or  tropical  tendencies,  thus  revealing  to  us  a  wonderful 
history  of  alternations  of  climate,  further  oonfiirmed  by  the  presence 
of  scratched  boulders  and  Glacial  Drift,  telling  of  glaciers  and  ice- 
herga  over  all  the  land,  but  which  are  now  happUy  melted. 

We  strongly  recommend  these  charts  to  all  lovers  of  Natural 
History,  but  would  especially  call  the  attention  of  geologists  to  this 
new  and  interesting  Chart  of  Chabaotebistio  British  Tebtiaby 
Fossu4. 

^  For  a  full  description  of  this  Chart  of  Fowil  Crustacea,  see  British  Association 
Reports,  Sections  C.  and  D.  Birmingham,  1865 ;  and  Gbolooxcal  MAOAznfE, 
YoL  II.,  p.  46S. 

VOL.  in,— jfo.  xiruj,  ^^ 


IV. — Biblical  Stcpikb.     Bt  Whliah  Bodinsos.    Longmans,  18G6, 

OUR  concern  wttli  this  volume  extends  merely  to  b  note  respecting 
the  novel  geologiial  theory  propounded  by  the  writer  on  tbS 
baffling  subject  of  the  Mosbic  acoonnt  of  the  creation. 

The  author  affirms  that  the  harden  of  proof,  in  an  examination  of 
the  Mosaic  narrative,  lies  on  the  objector.  "  Suppose  there  csui  be 
presented  a  theory  of  creation,  HnentificaUy  admiaaible,  which  is  ia 
harmony  with  the  Biblical  record  ;  then,  unless  it  can  be  ahown  by 
evidence  that  thu  world  was  not  formed  according  to  Uiat  theory,  the 
voice  of  the  objector  is  silenced." 

Ab  the  Bible  is  oonimonly  received  amongst  ub  we  aoquicsee  in 
this  as  a  rule  of  the  contest. 

He  then  clnims  for  his  ^coiy  the  place  not  of  a  dogma^ 
assertion,  but  of  a  mere  suggestion. 

Thus  properly  introduced  wo  are  in  the  presence  of  his  ailment; 
which  we  give  in  hia  own  words : — 

"  Seven  thousand  years  ago  this  earth  may  have  boon  shaped  m 
the  moon  is  thought  to  be,  aud  may  have  moved  in  relation  to  IhQ 
sun,  OS  the  moon  does  in  relation  to  the  earth.  [This  is  without  ro- 
tating on  its  axis.]  If  such  were  the  cose,  one  hemisphere  of  thSj' 
world  was  o  cli:ios  ;  the  other  a  deep,  and  dark  :  our  present  divisiotL^ 
of  day  and  night   hiid   no   existence  :    the  firmiimont   in  which  ths 

presented  by  sim,  moon,  and  stars :  all  which  differences  between 
the  past  and  present  state  of  the  world,  are  either  affirmed  or  implied 
in  the  Scriptural  record  of  creation."  p(I.  8,  9,  "Scientific  nun 
assume  that  this  earth  rotated  before  the  Adamic  em,  as  it  doee  now. 
Tkai  potlniale  reqmres  proof.  The  earth  may  have  been  formerly  m 
the  moon  is  supposed  to  he  now.  No  man  has  the  right  to  say  it  wu 
not  so.  Therefore  no  man  has  the  right  to  say  that  the  first  chaptV 
of  the  Bible  cannot  be  history."  p.  9. 

If  the  worthy  author  had  wandered  from  hia  door  at  Cambridge  at 
far  away  as  the  noble  Woodwardiaa  Museum  there,  he  oonld  hudlj 
have  written  thus.  He  would  hardly  have  consigned  to  darkness  us 
whole  organisms  of  that  glorious  coUectian.  The  argument  scsrceh' 
needs  serious  consideration,  save  for  the  motive  which  induced  itt 
publication.  It  is  refuted,  first,  by  the  structure  of  all  orgaaii) 
remains,  which  are  framed  and  fitted  for  optical  oonditiona  like  dM 
present;  secondly,  by  the  actual  physical  condition  of  the  earA*! 
crust,  which  in  southern  as  well  as  in  northern  latitades  shevt 
alternations  of  land  and  water  during  all  the  past ;  thirdly,  by  tiis 
dynamical  conditioas  of  the  solar  syst«m,  which  are  fatal  to  tin 
supposition  in  question. 

We  therefore  feel  ourselves  relieved  from  the  task  of  following 
the  illustrations  and  corroborative  evidences  adduced  in  support  of  a 
proposition  which  is  obviously  untenable.  But  we  protest  agtunit 
the  author's  statement  that  the  first  chapters  of  Genesis  are  the  key- 
stone of  the  Bible.   The  tuui^umsoXiilLbR^  of  the  latter  are  not  to  b« 
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tlitiB  sammarily  disposed  of.  As  to  the  exact  oourse  of  creation, 
either  it  belongs  not  to  things  revealed,  or  we  have  not  the  reve- 
lation, or  cannot  yet  correlate  it. 


y. — ^1^  Intellsotual  Obsebvioei,  fob.  Skptxmbsb, 

CONTAINS,  among  other  articles  of  general  interest,  one  which 
has  so  important  a  geological  bearing,  that  we  cannot  n^lect 
to  call  attention  to  it  here. 

Hie  article  is  by  liltr.  Henry  M.  Jenkins,  F.G.S.,  the  Assistant 
Secretary  to  the  G^logical  Society  of  London,  and  is  entitled* 
^'  Hypothetical  OonUnentsJ'*  The  author,  after  explaining  the  nature 
of  the  two  prevalent  theories  respecting,  the  origin  of  organic  beings, 
1,  that  of  their  having,  been  crectted  jji  the  several  areas  they  are 
found  to  occupy ;  and,  2,  the  deriv^ve  origin  of  every  group  by 
descent  with  modification  from  some  pre-existing  group,  assumes  as^ 
a  postulate  the  truth  of  the  latter  theory.  He  does  not  adduce  facts 
and  arguments  in  its  fkvour  ;  but  only  mentions  that  compulsory 
wandering,  or  ''migration,"  as  it  is  termed,  is  one  of  them,  and  the 
one  that  most  concerns  the  subject  of  hiis  article. 

Bearing  these  two  points  in  view,  the  palaeontologist  can  fre- 
qaently  infer  the  progenitors  of  any  particular  assemblage  of  animals 
or  plfloits,  and  the  route  by  which  their  ancestors  travelled  from 
their  own  habitation  to  that  of  their  more  recent  descendants.  But 
Mr.  Jenkins  admits  that  in  tracing  the  origin  of  terrestrial  life  the 
palseontologist  meets  with  some  serious  difficulties ;  but  it  is  gene- 
rally as  to  the  route  which  the  ancestors  of  the  species  have  taken. 
The  author  points  out,  that  in  past  time  the  same  laws  of  climate, 
and  hydrographical  and  physiced  conditions  produced  corresponding 
changes  in  the  faunas  and  floras  of  the  regions  affected  by  them,  as 
at  the  present  day. 

Hypothetical  continents  have  been  invoked  to  account  for  the 
relationship  which  exists  between  the  recent  or  fossil  faunas,  or 
floras  of  distant  regions.  For  instance,  the  Atlantis  theory  was 
framed  to  account  for  the  preponderance  of  American  types  in  the 
Miocene  flora  of  Europe,  which  it  sought  to  explain  by  the  supposi- 
tion that  there  existed  during  the  Miocene  period  a  great  island- 
continent  over  which  the  American  flora  extended  to  Europe.  This 
theory  has  received  the  support  of  some  able  naturalists,  but  has 
been  assailed  by  others,  chiefly  on.  the  grounds  that  it  does  not 
explain  the  presence  of  a  large  number  of  Japanese  and  other  types 
in  the  European  Miocene  flora  ;  and  that  there  is  no  physical 
evidence  of  the  existence  of  an  Atlantic  continent  at  so  recent  a 
period. 

Mr.  Jenkins,  after  giving  a  resum^  of  the  characters  of  the  Swiss 
Miocene  flora,  proceeds  to  state  his  objections  to  the  Atlantis  theory 
as  hitherto  enunciated,  and  then  propounds  a  modification  of  it  which 
he  conceives  more  in  accordance  with  the  facts  to  be  cx^\a\\^'b^>  «s2l^ 
not  obnoxious  to  the  physical  objectioii  nxged  «k^aM\a\.  ^^  t^J^Nssii^ 
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theory  of  Professor  Unger.  Ho  believes  that  the  Swine  Miocew 
plants  wero  derived  from  America  during  tlie  Eocene  period,  hy  waj 
of  an  Atlantis  whieli  existed  during  tlie  early  Tertiary  epoch,  ana 
that  they  migrated  at  the  close  of  the  Miocene  period  towaids 
America  by  way  of  Northern  Asia  and  Japan,  that  i8  to  say,  along 
the  rente  suggested  by  I'rofoseor  Asa  Gray.  Thifi  theorj-  is  bomo 
ont  paloeontolog^cally  by  the  fact  that  the  flora  of  America  seems  to 
have  undergone  litue  or  no  change  in  iaciea  since  the  Cretaoeong 
period,  and  geologically  by  the  evidence  brought  forward  by  ilr. 
Searles  Wood,  jun.,  in  support  of  hie  view  of  a  great  PoBt-cretactou* 
east  and  weel  Atkntia  continent  (see  Phil.  Mag.,  4th  Ser.,  VoL  xnii. 
p.  277). 

Another  hypotlietical  continent  is  the  ono  proposed  by  Dr.  Sclatf^ 
to  account  for  the  affiiii^  of  some  of  the  nuunmala  of  Madagascar  to 
acme  living  in  Hindustan,  and  of  other  animals  to  certain  Wosi 
Indian  forma,  as  well  as  the  di£ferenue  of  the  Madagiificarian  fauna 
&om  the  A&ioan,  This  continent  waa  eupposed  to  stretch  from 
Hindostan  through  ModHgaBcor  to  the  Weut  Indies,  and  to  include 
on]y  a  email  portion  of  what  now  constitutes  the  continent  of  Airica; 
and  it  received  irota  its  proposer  tlie  name  of  Lemuria. 

In  opposition  to  this  view,  Mr.  Jenkins  states  that  there  is  na 
physio^  evidence  in  support  of  it,  and  that  it  is  quite  iMssible  to 
explain  aD  the  facta  by  the  aid  of  paheonlology  without  having 
recourge  to  it,  although  our  ignoranw!  of  the  paheoutclogj'  of  Mada- 

fawNir  reudcra  wiuiuwhiit  .HftiL^ult  wliiit  m.T..'  p,ilVot  kuuwk-dgi-  will 
ouhtless  veiT  much  aimpUfy.  The  chief  facta  adduced  are  tbe 
affinity  of  the  European  Eooene  Mammala  to  existing  gontb 
American  forms,  the  absence  of  New  World  monkeys  Srom  tlu 
Tertiary  dopo^te  of  the  Eastern  Condnent,  and  the  oonuneBcemeat 
of  the  prevalenoe  of  Old  Woild  tvpee  at  a  later  period  thaa  tiie 
Socene.  Mc  Jenkins  tbeiefore  infers  that  the  Weet  Indian  3>eGU* 
represented  in  Madagascar  may  have  travelled  by  way  of  tW  Eoaaaa 
Atlantis  to  Europe,  and  have  moated  thence  to  WiMl»gwKW  at  a 
later  period.  The  absence  of  New  World  monkey  from  the  tfiooea) 
deposits  of  Europe  supplies  him  with  an  additional  ai^:vaQfint  ia 
iavour  of  the  Atlantis  haviDg  existod  in  eariy  Tertiary  t^mp^  Bti 
it  been  of  Miocene  age,  it  seems  improbable  that  New  WoiU 
monkeja  should  not  have  mi^^tad  to  Europe  in  conqisOT  with  tlw 
American  plants ;  bnt  as  we  have  no  trace  of  them  m  TlofftM 
deposits,  l^eir  absence  &om  Europe  xaaj  be  expMoed  bjr  4ha  &(i 
of  their  non-exlsteiiioe  at  that  period. 

One  element  of  uncertainty  in  these  iitqniries  is  "  the  prohalnlib 
of  a  gneA  Pacific-  continent  having  formerly  nnited  the  Old  aid 
New  Worlds  on  that  side,  for  we  \now  that  that  great  regioa  ii 
even  now  an  area  of  depression ;"  bnt  Mr.  Jenkins  thinks  that  thif 
•  oonsideration  "would  more  nearly  aSect  the  relatioB  which  fiirmaiJT 
existed  between  Australia  and  South  America  Quia  the  regicoos  vhicB 
now  conoem  as." 

Tbe  fsUowing  aie  the  oonchiuoitB  at  which  Sir.  JeuloaB  hw 
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1.  That  hypothetical  continents  belong  to  two  categoriee ;  namely, 
first,  those  supported  by  physical  evidence;  and,  secondly,  those 
tmsopported  in  that  respect 

2.  That  while  the  Miocene  Atlantis  and  Lemnria  come  into  the 
second  category,  the  Eocene  Atlantis  and  the  possible  Pacific  con- 
tinent come  into  the  first. 

3.  That  the  theory  ot  a  Miocene  Atlantis  and  that  of  Lemnria 
each  explains  only  one  portion  of  the  palsBontological  facts  that  call 
for  elucidation;  while  the  theory  of  an  Eocene  Atlantis  explains 
the  whole  of  the  facts  of  both  cases. 

4.  That  for  these  reasons  it  is  probable  that  the  Miocene  fauna 
ahd  flora  of  Europe  came  &om  America  during  the  Eocene  period 
by  way  of  the  Eocene  Atlantis ;  and  that  since  the  Miocene  period 
ihey  spread  over  Asia  and  Africa,  and  the  eastern  seas,  and  that  a 
part  of  the  flora  returned  to  Ajnerica  by  way  of  Northern  and 
Central  Asia  and  Japan. 

5.  That  the  fact  of  American  Cretaceous  and  Eocene  plants  nni- 
fbtmly  occurring  in  older  deposits  than  a  European  palsBontologist 
would,  d  priori,  consider  possible,  is  of  itself  a  most  remarkable 
confirmation  of  two  theories;  namely,  (1),  that  organisms  have 
migrated  from  west  to  east  (e.g,,  from  America  to  Europe  in  Eocene 
times)  ;  and  (2),  that  deposits  in  the  Old  and  New  Worlds  should  be 
treated  as  homotaxeous  and  not  as  contemporaneous. 
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Bbitish  Association  fob  ths  Advamobmi£nt  of  Soiencs^ 

Nottingham,  1866. 

SECTION  C— GEOLOGY. 
President :  Professor  A.  C.  Ramsay,  LL.D.,  F.R.S.,  V.P.G.S. 

List  of  Papers  read  before  the  Greological  Section : — 

jr.  Eich  and  J,  W,  Salter — Second  Report  on  the  Gteology  of  St. 

David's,  Pembrokeshire. 
H,  Woodward — Second  Report  on  the  Fossil  Crustacea. 
W.  S,  Mitchell — Report  of  the  Committee  appointed  to  investigate 

the  Alum  Bay  Leaf-bed. 
J.  Chcyn  Jeffreys — Report  on  Dredging  among  the  Hebrides,  witb 

regard  to  Geological  considerations. 
Dt,  Leith  Adams — Second  Report  on  the  Maltese  Caves. 
Professor  Hitchcock — On  the  Geological  Distribution  of  Petroleum  in 

North  America. 
W.  Pengelly — On  Raised  Beaches. 
C  Spence  Bate — An  attempt  to  approximate  the  date  of  the  Flint 

Flakes  of  Devon  and  Cornwall. 
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fm.  P.  J5.  Brodie — On  the  Correlation  of  the  Ijtiwer  Lis*  at  Berrow- 
on-Soar,  Leioestershiro,  with  the  same  strata  in  Warwick-,  Wor- 
coBter-,  and  Gloucester- eh  ires ;  and  oa  the  OL'ourreiice  of  flic 
romoins  of  Inaects  at  Bairuw. 
H".  A.  NiehoUm — On   FobbiIs  from  the  GraptoUte  6haIoB  of  Dum- 
friesshire. 
^  W.  Peitgdly — Seoond  Eei>ort  of  tlie  Committee  for  exploring  Sent'* 
J  Cavern,  Devonshire. 

"W.  TvfUy—Xia  the  Phjsitsal  Geography  of  15.  Yorkshire. 

A.  B.  Wynne — Notes  on  the  Phj-Bical  Features  of  the  Land  u  oon- 

nooted  with  DenadatJon. 

Pr<if.  Ansted — On  Intermittent  Disoharges  of  Petrolenm  and  large 
depoBita  of  Bitumen  in  the  valley  of  Peacara,  Italy. 

Prof.  AtuUfd—On  a  Salso  ur  Mud  Volcano  on  the  flanks  of  Eto^    < 
commencing  to  erupt  in  the  month  uf  January  laef.  ■ 

Eduiard  fletHcy— On  the  Sinking  of  Annesley  Collierj-.  f 

J.  F.  TToiier-— On  the  Lower  Gi^ensand  of  BedfordBhire. 

£.  A.  Fcaeoci — On  a  case  of  gradual  change  of  form  and  portion  of 
land  at  the  south  end  of  the  Isle  of  Walney. 

Ur.  W.  S.  Banaom—Oa  the  occurrence  of  Felig  (ynx  aa  a  Britiiili 
Fossil. 

Jame»  OldJtam — On  the  Discovery  of  Ancient  Trecu  below  the  Sur- 
face of  the  Land,  at  the  Western  Dock  now  being  constructed 
at  Hull. 

F.  M.  Burtou—On  tJiu  occurreiifo  of  Ehwtic  B,.'ds,  oti..,  uoar  Gains- 
borough. 

iSir  B.  I.  sSirehiaon — On  the  Various  Tracts  of  England  and  Wales 
in  which  no  Productive  Beds  of  Coal  can  reasonably  be  looked 
for. 

Xoru.  Pierre  de  Tehihatcltef-~~E\^t  Years'  Researches  in  Asia  Minor. 

H.  Qovier  Seeley — On  some  Charaatars  of  the  Brain  and  Skull  in 
Flesioaaurut. 

B.  Gotier  Seeley  —  On  the  Aspect  and  Habits  of  tlie  Cambridge 

Fterodactyle. 
Dr.  C.  Le  Neve  Fogter — On  a  curioiu  Lode  or  Mineral  Vein  in  New- 

Rosewame  Mine,  Qwinear,  Cornwall. 
E.  Broivn — On  the  Drift  Deposits  of  tbe  Weaver  Hills. 
,3.  Oovier  Seeley— Od  the  Characters  of  Dolichocawut,  a  Lizaid-lifce 

Serpent  of  the  Chalk. 
James  Oalcea — On  a  Peculiar  Deuadatiou  of  a  Coal  Seam  in  Ooaies' 

Park  Colliery. 
Dr.  Beie—Oa  the  Island  of  St.  John  in  the  Bed  Sea.   (The  Ophiodai 

of  Strabo). 
Prof.  Oaaald  Heer—Oa  the  Miocene  Flora  of  Korth  Greenland. 
J.  E.  Taylor — On  tiie  Relations  of  tlie  Upper  and  Lower  Crags,  near 

Norwich. 

C.  W.  Peach — Observations  on,  and  additions  ioj  the  lists  of  Fossili 

found  in  the  Boulder-clay  of  Caithness,  N.  B. 
Bev.John  (Juna— Ob  the  Anglo-Belgian  basin  of  the  Fore«t-bed  of 
Norfolk  and  Suffolk,  and  tbs  DbIoh  of  Englaad  with  tiw  Coa- 
tment  daring  the  QW^  -^vcuA. 
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BkPOBT  of  THS  ComOTTBE  APPOINTKD   TO    InYKSTIGATK   THK  AlUX 

Bat  Lkat-bkd. 
By  W.  SnPHxir  Mitchell^  LL.B.y  F.G.S.,  Cains  College,  Cambridge. 

The  bed  known  to  geolc^ists  as  the  "  Leaf-bed,"  or  ''  Pipe  clay- 
bed,'*  of  Alum  Bay,  is  the  band  of  white  olay  which  occurs  in  the 
lower  Bagshot  beds,  in  Alum  Bay,  about  200  feet  from  their  base. 
It  is  about  six  feet  thick,  but  one  portion  only,  a  few  inches  in  thick- 
ness, contains  the  plant  remains.  No  other  organic  remains  what- 
ever have  been  noticed. 

'The  occurrence  of  these  pLmt-remains  was  first  observed  by  the 
Geological  Survey  in  1853. 

Dr.  P.  de  la  Harpe,  of  Lausanne,  examined  these,  and  gave  a 
notice  of  several  species  in  a  paper  on  the  '^  Flora  tertiaire  de 
PAngleterre,"  whidi  appeared  in  th6  '^Bulletin  de  la  Societe 
Yaudoise  des  Sciences  Naturelles  "  for  June,  1856.  In  Dec.  1860, 
in  conjunction  with  Mr.  J.  W.  Salter,  F.G.S.,  he  prepared  the  list 
^which  is  published  in  the  memoir  of  the  Geological  Survey  of  the 
Me  of  Wight 

This  list  includes  the  collections  from  ''  the  same  strata  worked  at 
Bournemouth  and  Corfe  Castle,  in  Purbeck,  Dorset;"  yet  for  the 
compilation  of  it  the  total  number  of  specimens  that  could  then  be 
brought  together  from  the  three  localities  was  but  about  300. 

It  is  therefore  no  matter  of  surprise  that  in  larger  collections  since 
made  many  fresh  form  are  met  with. 

I  went  down  to  Alum  Bay  last  September  with  Mr.  Keeping,  and 
remained  there  during  the  working  to  note  the  appearance  of  the 
leaves  when  first  turned  up. 

In  the  majority  of  instances,  not  only  the  outline,  but  the  venation, 
even  the  most  delicate,  is  at  first  clearly  visible,  though  a  few  hours' 
exposure  to  the  air  almost  obliterates  the  more  delicate  marks.  A 
w^ushing  with  a  solution  of  isinglass  often  preserves  them,  indeed  in 
some  instances  it  brings  them  out  even  more  sharply,  but  unfor- 
tunately it  often  fails.  There  are  some  specimens  on  which  I  partly 
traced  the  venation  with  pencil  as  soon  as  they  were  exposed.  Now, 
after  an  interval  of  ten  months  they  are  so  faded  that  the  part  not 
pencilled  is  hardly,  if  at  all,  to  be  made  out.  It  is  mudi  to  be 
regretted  that  there  is  a  difficulty  in  preserving  the  specimens,  and 
-we  shall  be  very  glad  to  receive  suggestions  for  their  treatment.  All 
our  specimens  have  had  the  usual  isinglass  wash,  though  I  fiGmcy  it 
somewhat  obscures  the  character  of  the  surface  of  the  leaves.  I  can- 
not speak  with  certainty  on  this  point,  for,  as  I  had  not  anticipated 
such  a  result,  I  did  not  record  the  character  of  the  surfaces  among  the 
notes  I  made  on  the  spot.  Still,  from  comparing  the  recollection  I 
have  of  the  appearance  of  the  leaves  when  first  turned  up  with  their 
appearance  now,  I  am  almost  certain  this  is  the  case.  This  I  the 
more  regret  as  tiie  character  of  the  surface  of  the  leaf  is  often  a  use- 
ful help  in  determining  its  genus.  I  hope  to  have  an  opportunity  of 
again  examining  this  bed,  and  I  shall  endeavour  to  tak:^  W^  ^xm- 
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ings  and  oomplete  defloriptioiui  of  {he  laayes  before  the  air  and  li^ 
have  in  any  way  injured  theiBw 

After  a  fortn^^ht,  bad  weatheif  p«fc  •  atop  to  ocnr  work.  We  had, 
however,  suooeeded  in  obtaumw  a  flood  oolleotiony  nombenng  alto- 
gether some  470  specimena.  l%e  leaves  are,  on  the  whole,  well 
preserved,'  bnl  the  bed  in  one  paiC  yielded  forms  so  indiatinotfy 
marked  as  to  be  almost  worthless. 

I  decline  to  attempt  to  fix  the  number  of  new  speoiea,  or  even 
genera,  we  are  able  to  add  to  the  list  in  the  Snrvey  Memoir,  ibr  not 
only  is  the  determination  of  fbssil  leaves  at  aU  tones  very  nnsatisfl»- 
tory,  but  that  list  was  not  intended  for  a  monograph,  and  has  netther 
drawings  ^except  a  few)  nor  the  ezaotnees  of  description  reqmsile  fin* 
identification.  Then,  too,  the  nomenolatme  of  fossil  leaves  is  very 
unsatisfactory,  the  same  fragm^  of  a  leaf  having  often  half-a-doeen 
different  names. 

With  regard  to  the  species  of  fossQ  leaves,  I  believe  the  wcnrd 
''form"  might  often  with  advantage  boused  where  "spedes"  is  now 
universally  employed.  **  Species  "  is  applicable  onlyto  the  entire 
plant;  "  form  "  is  applicable  to  individual  leaves.  When  we  con- 
sider the  variation  m  leaves  often  met  with  growing  on  the  same 
tree,  I  think  we  see  reason  for  great  caution  in  determining  what 
'*  forms  "  represent  the  existence  of  distinct  "  species." 

Dr.  MiTCHXLZi  exhibited  photograf^  and  drawings  of  some  of  the 
larger  and  more  striking  leaves.  Among  them  we  noticed  some  fine 
compound  leaves  formerly  only  supposed  to  occur  from  isolated 
leaflets  found;  also  some  fine  AraliaSt  Dryandraa  [or  Myrtccuf], 
Taxites,  FicuSy  Laurus,  etc.,  and  two  curious  forms  supposed  to  be 
cones,  with  other  new  leaves.  Professor  Bamsay  asked  if  any  of 
tliese  were  identical  with  the  remains  found  at  Bovey  Tracey.  Dr. 
Mitchell  replied  that  certainly  some  were,  but  the  majority  were  not. 

In  conclusion  Professor  Bamsay  said  he  wished  to  point  out  a  moral. 
We  have  here  from  tlie  Eocene  of  Alum  Bay,  some  forms  identical 
with  those  from  the  Miocene  of  Bovey  Tracey.  This  should  be  a 
caution  not  to  consider  beds  to  be  of  identical  age  merely  from  the 
identity  of  a  few  of  their  fossils. 

Warwioksuirk  Naturalists'  Field-club. — ^The  third  meeting 
was  held  at  Bredon  Hill,  in  Worcestershire,  on  the  10th  of  August 
Arriving  by  early  train  at  Ashton-under-hill,  where  this  club  joined 
the  Worcestershire  Field-club,  the  party  gradually  ascended  the  hill 
and  stopped  for  a  little  time  to  examine  some  Lias  Marlstone  quarries, 
aboimding  in  fossils,  though  not  in  a  good  state  of  preservation.  Here, 
at  the  request  of  the  Vice-President  of  the  Worcestershire  Club,  the 
Rev.  P.  B.  Brodie  delivered  a  short  address  on  the  Geology  of  the 
district,  which  presents  many  features  of  geological  interest,  com- 
mencing with  the  Great  Oolite,  of  the  more  distant  Cottswold  chain 
of  liills,  to  the  Lower  and  very  ancient  Oleni  shales  on  the  south- 
west flank  of  the  Malvems.  This  includes  a  wide  extent  of 
geological  formations  of  different  ages,  and  each  characterised  by 
peculiar  and  distinctive  io««il«.  *I!VL<b  iwsl^Ad  condition  of  the  Inferior 
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Oolite  on  Bredon  Hill  was  also  noticed.  A  magnificent  view  was 
obtained  from  the  summit,  and  the  day  being  showery  the  far 
distant  Welsh  Mountains  were  readily  distinguished.  The  party 
next  visited  the  Roman  camp  and  the  singular  Bambury  Stone,  sup- 
posed to  be  a  Druidical  monument,  where  Mr.  Lees  read  a  poper  on 
its  history.  In  the  descent,  Elmley  Castle,  of  which  the  trenches 
now  only  remain,  and  the  well-restored  church  were  inspected.  The 
united  clubs  dined  together  at  the  Crown  Hotel,  Evesham,  at  5  o'clock. 
— ^The  Bev.  W.  Lea,  President  of  the  Worcestershire  Club,  exhibited 
some  charred  remains  of  the  lake-dwelling  period  &om  Switzerland, 
and  the  Bev.  G.  Faussett,  Oolitic  fossils  of  die  neighbourhood.  Few 
spots  could  be  better  adapted  for  a  scientific  meeting,  as  it  abounds 
in  points  of  great  interest  to  the  geologist,  botanist,  and  conchologist. 

P.  B.  B. 


C0E.i&ESi^03srDEi>rcDa3- 


THE  SO-CALLED  LOWER  NEW  RED  SANDSTONE  OF  PLUMPTON, 

YORKSHIRE. 

To  the  Editor  of  the  Geological  Magazine. 

Deab  Sir,— In  the  "  Reader "  of  this  week  is  a  report  of  Sir 
R.  I.  Murchison's  Paper,  read  at  the  late  meeting  of  the  British 
Association  at  Nottingham,  "On  the  vast  areas  in  England  and 
Wales  in  which  no  Productive  Coal-beds  can  reasonably  be  looked 
for."  The  learned  author  is  made  to  say,  "On  the  banks  of  the 
Tees,  west  of  Darlington,  wherever  the  Magnesian  Limestone  forms 
the  upper  stratum,  as  at  Coniscliffe,  it  is  at  once  underlain  by  unpro- 
ductive millstone  grit,  which,  on  the  west,  lies  upon  Moxmtain  Lime- 
stone, the  productive  Coal-measures  between  the  Millstone-grit  and 
the  Permian  rocks  being  entirely  wanting,  owing,  he  presumed,  to 
an  ancient  elevation  of  the  tract  during  the  lower  Carboniferous 
period,  so  that  no  valuable  vegetable  or  coal  matter  had  ever  had  an 
existence  in  the  tract  extending  from  Barnard  Castle,  on  the  Tees, 
to  the  south  of  Harrogate.  At  the  latter  place,  the  Plumpton  rocks 
and  conglomerates,  underlying  the  Magnesian  Limestone,  and  forming 
the  base  of  the  Permian  system,  are  seen  to  repose  directly  on 
unproductive  Millstone-grit,  which,  in  its  turn,  rests  upon  the  great 
Mountain  Limestone  region  of  the  western  dales  of  Yorkshire."  It 
is  not  my  intention,  at  present,  to  discuss  the  point  as  to  whether 
profitable  Coal-measures  ever  covered  the  Millstone-grits  of  York- 
shire, but  I  do  demur  even  to  so  great  an  authority  as  Sir  Boderick, 
founder  of  the  kingdom  of  Fermia,  as  well  as  Siluria,  claiming  the 
Plumpton  rocks  and  conglomerates  as  forming  the  base  of  the 
Permian  system,  and  thus  a  portion  of  his  first-named  realm.  These 
rocks  I  showed  in  a  paper  printed  by  you  in  your  Magazine  a  few 
months  since  were  most  probably  Upper  MiUstone-^t,  on  "  x^xM^gj^ 
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rook."  Sinoe  that  time  I  1iat6  beoa  oonfinned  in  my  opinion  bj 
looal  geologists,  so  tbat  I  hare  now  no  doubt  npon  the  matter.  The 
same  reasoning  which  poTes  tiliat  flie  Magnewan  limestone,  fismiig 
the  base  of  tJ^  Permian  system,  nposes  diieotly  on  nnpiodnotm 
MiUstone-grit  from  Barnard  Castle  to  Hanqpiteb  shows  eaEaetly  a 
like  seqnenoe  of  rocks  through  KnacesboEon^  Plmnpton,  ad 
Bramham  Park,  the  only  differanoe  being  that  tiie  ooane  millstone 
at  Plmnpton  is  oobared  zed  faj  peroxide  of  iron,  oertainly  no 
soflScient  reason  in  my  jodgment  uir  ^^Iftimitig  it  as  Permian.  I 
ahonld  not  have  troabled  yon  with. this  letter  had  not  I  deemed 
it  right  to  lose  no  time  in  warning  people  from  searching  for  coal  in 
the  Millstone-grit  of  Plnmnton,  whibh  is  not  a  locality  where  there 
is  any  &ir  probability  of  finding  a  profitable  seam  of  ooal,  but  a 
place  where  no  productive  coal-beds  can  reasonably  be  looked  for. 

I  remain,  yours  truly, 

E.  W,  Bnnm. 

Bayevsglxfti,  Douglas,  Ibls  or  M ax, 

Sept  lotl^  isaa. 


BIYEB^DSinrDATION  OF   YALLETS. 

To  the  EdUar  {f  the  GiOboaiOAL  MAOAznm. 

Sir, — ^Those  who  are  acquainted  with  the  region  of  the  liower 
Carboniferous  Rocks  on  tlie  borders  of  Lancashire  and  Yorkshire — 
forming  the  great  anticlinal  ridge  between  the  coal-fields  of  these 
two  coimties — cannot  fail  to  have  been  struck  with  the  characteristic 
features  of  its  valleys.  Thoy  consist  for  the  most  part  of  narrow 
winding  channels — bounded  by  steep  sides,  or  cliflfs  of  grit  or  shale 
— ^intersecting  flat-topped  or  gently  sloping  moorlands  of  Millstone 
grit.  Tliefle  valleys  generally  contain  rapid  brooks  and  torrents— 
which  are  often  swollen  by  heavy  rains — and  in  their  course  cany 
away  large  quantities  of  material  from  tlie  bottom  and  sides  of  their 
channels.  It  is,,  in  fact,  one  of  those  districts  where  it  might  be 
supposed  the  theory  of  the  sub-aerial  or  river-denudation  of  valleys 
could  be  most  satisfactorily  illustrated.  This  is  certainly  true  in  the 
great  majority  of  instances.  When  the  valleys  contain  brooks — 
having  some  relationship  io  the  size  of  these  valleys  themselves — the 
process  of  scooping  the  ravines  is  palpable  to  every  observer ;  but 
that  the  theory  is  not  capable  of  imiversal  application  seems  to  me 
equally  clear  from  the  fact  that  some  parts  of  the  deepest  and  most 
sharply  sculptured  valleys  contain  no  streams  whatever,  owing  to 
their  crossing  watersheds.  I  shall  briefly  notice  a  few  examples, 
illustrated  by  cross-sections,  of  which  the  outlines  have  been  drawn 
to  natural  scale  for  the  contour  lines  on  the  Ordnance  Maps.  They 
are  therefore  true  to  nature,  and  are  consequently  less  striking  than 
when  actually  seen  on  the  spot  and  fore-shortened.  But  their  real 
proportions  would  be  more  evident  did  space  admit  of  the  lateral 
extension  of  their  sides. 


Correspondence. 
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1.  Vale  of  Todmorden  (Fig.  1).  This  is  one  of  the  most  re- 
markable valleys  in  this  part  of  England.  It  is  entered  from  the 
south  at  the  villi^  of  LitUeborough,  near  Kochdale,  and  extends 
northwards  in  a  slightly  winding  oourse  to  Todmorden,  a  distance  of 


Fio.  1. — ^Vaxe  of  Todmordei4  nbab  Dean  Hbad. 

five  miles — when  it  divides  into  twi)  'arms :  one  stretching  to  the 
north-east  in  the  direction  of  Bumli^ — the  other,  eastward  into 
Yorkshire.  Throughout  its  oourse  t6  Todmorden  it  is  bounded  by 
lofty  banks,  maintaining  a  nearly  uniform  distance  from  each  other; 
but  in  many  places  cut  through  Vf  branching  ravines.  If  restored 
(to  use  a  favourite  term)  it  would  present  the  appearance  of  a  huge 
canal  trough,  as  the  bottom  is  smooth  and  slopes  almost  imper- 
ceptibly. To  the  eye  it  presents  the  appearance  emphatically  of  a 
"river  valley."  Yet,  at  a  point  distant  one-third  of  the  way  between 
Littleborough  and  Todmorden,  it  is  crossed  by  the  watershed,  and 
consequently  contains  no  stream  whatever.  It  miglit  be  supposed 
that,  at  this  point,  the  valley  becomes  narrower  and  shallower  than 
further  down  on  both  sides  where  the  rivers  are  flowing ;  but,  in 
reality,  there  is  scarcely  any  appreciable  difference  between  this  and 
the  oflier  parts  of  the  valley  ;  and  for  some  distance  on  either  side 
of  the  watershed  the  brooks  are  so  insignificant  that  they  cannot  be 
considered  as  having  modified  the  form  of — much  less  of  having 
been  the  agents  in  hollowing  out — this  deep  furrow  in  the  Pennine 
Hills.  At  the  point  where  the  watershed  crosses — as  shown  in  the 
woodcut — the  valley  is  330  feet  in  depth. 


Fio.  2.— -Valley  of  CLivioEa,  at  C alder  Head. 

2.  The  Valley  of  CUviger  (or  Portsmouth)  is  another  illustration. 
This  valley  is  the  one  alluded  to  above  as  branching  in  a  north- 
westerly direction  from  that  of  Todmorden.  It  is  also  a  very  well 
marked  and  deep  valley,  opening  in  the  opposite  direction  into  the 
wide  basin  of  Burnley.  At  Calder  Head — ^a  distance  of  nearly  four 
miles  from  Todmorden — it  crosses  the  watershed ;  and  the  sbreams 
which  issue  forth  from   springs,   at  this  point,  flow  ixi  o^^-^^^^^s^^^ 
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directions.  At  ibis  point  the  Talley  it  476  feet  in  depth,  measuring 
from  its  steepest  portions,  bat  is  ibihIi  deeper  if  measilied  fSrom  % 
line  joining  the  tops  of  the  moorhads  on  opposite  sides.  It  should 
also  be  remarked  that  the  relatiTS  steepness  of  the  sides  liaTe  an 
evident  oonneotion  with  their  eeolpgiosl  oonstitution.  The  valley  is 
in  the  line  of  a  large  &alt»  along  which  the  Hillstone-grit  is  up- 
heaved on  the  sonth-west  side,  and  forms,  in  some  plaoe%  a  wall  of 
predpitons  rook. 


Fxo.  8.— Whitwosxs  TAiunr,  South  ot  Bacup. 

3.  The  third  instance  (Fig.  3}  is  that  of  Whitwortfa  Valley, 
between  Bochdale  and  Bacup.  Almost  .two  miles  south  of  the 
latter  town  it  crosses  the  watershed.  It  is  less  striking  than  the  other 
two  cases  just  cited,  but  is  worthy  of  notice  from  the  fact  that,  at 
the  point  where  there  is  no  brook,  the  sides  of  the  valley  are  very 
sharply  cut  The  hills  on  either  side  rise  much  higher  thsm  is  shown 
in  the  figure. 

4.  The  last  example  to  which  I  shall  especially  refer  is  the  Valley 
of  Sabden — at  the  eastern  base  of  Pendle  Hill.  This  is  a  truly 
remarkable  channel  from  its  evident  connection  with  the  strike  (or 
direction)  of  the  beds  of  Millstone-grit.  It  commences  at  the  valley 
of  the  Calder,  near  Whalley,  and  thence  ranges  in  a  nearly  straight 
line  for  a  distance  of  seven  miles  in  a  north-easterly  direction.  The 
ridge  which  bounds  it  on  the  south-east  side  is  composed  of  hard 
grit,  and  is  sharply  defined — that  on  the  opposite  side  is  more  broken, 
but  is  in  some  jmrts  very  steep.  Not  having  the  six-inch  Ordnance 
Mai^s  at  hand,  I  cannot  give  the  exact  depth  of  this  valley  where  the 
brooks  rise;  but,  judging  by  the  eye,  it  seems  not  less  than  400  feet, 
and  is  probably  more.  The  watershed  crosses  near  the  village  of 
Newehurch,  in  Pendle,  about  two-thirds  of  the  distance  from  the 
south-western  entrance  to  the  valley  ;  and  it  is  a  ciu-ious  feet  that  a 
branch  of  the  river  Calder  crosses  the  opposite  entrance  on  the  north- 
east. 

There  are,  doubtless,  many  other  illustrations  of  the  same  kind 
throughout  the  Northern  uplands;  but  the  cases  I  liave  cited  are 
sufficient  for  my  purpose,  which  is  to  show  that  there  are  valleys — 
with  all  the  appearances  of  "  river  valleys  " — which  have  no  con- 
nection whatever  with,  at  least,  the  present  streams.  It  may  be 
replied  that  these  were  once  river-valleys,  but  that  in  conse- 
quence of  the  changes  in  the  relative  levels  of  the  different  parts  of 
tiie  country,  the  streams  have  been  diverted.  This  may  be  so,  but  I 
should  like  to  have  somo  evidence  of  it  in  the  presence,  for  example. 
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of  some  old  river-terraces,  of  which,  however,  there  are  no  examples  as 
far  as  I  have  observed.  On  the  other  hand — from  the  elevation 
attained  by  the  Drift,  and  erratic  blocks  on  these  hills— it  is  be- 
yond question  that  at  the  Post-pliocene  period  nearly  the  whole 
oomitry  was  submerged ;  and  it  is  less  incredible  (to  say  the  least  of 
it)  to  assume  the  agency  of  the  sea  in  the  formation  of  these  valleys 
(or  parts  of  them),  which  we  know  was  there,  than  that  of  a  stream 
of  which  there  is  no  trace. 

The  more  I  consider  this  subject  the  more  I  am  satisfied  that,  in 
the  great  majority  of  instances  in  this  region,  the  extent  and  limits 
of  river  action  are  capable  of  the  clearest  demonstration.  Most  of  the 
valleys  are  really  double  valleys,  or  valleys  within  valleys,  the 
smaller  being  alone  due  to  river  denudation.  This  is  a  subject, 
however,  on  which  I  have  more  fully  stated  my  views  in  the  pages 
of  a  contemporary,^  and  shall  not  further  allude  to  at  present ;  but 
before  the  enthusiastic  advocates  of  sub-aerial  denudation  for  aU 
vaUeys  can  expect  their  views  to  meet  with  general  acceptance,  they 
must  explain  the  origin  of  valleys  without  rivers  such  as  those  of 
the  uplands  of  Yorkshire  and  Lancashire. 

I  remain,  your  obedient  servant, 

£pwABD  Hmx. 

Gbolooical  Subtst  of  Great  Bbitaik, 
Manchester,  ll^A  Sept.,  1866. 


To  the  JEdilor  of  ihe  Gsologioal  MAaAziiiB. 

Snt, — ^Permit  me  through  the  medium  of  your  Magazine  to  direct 
attention  to  some  remarks  made  by  Mr.  J.  W.  Salter  in  the  Appendix 
to  the  Memoirs  of  the  Geological  Survey  of  Great  Britaqi,  volume 
HLf  lately  published. 

In  reviewing  the  group  of  Cyaitdeans  (page  284),  which  had  been 
80  ably  and  philosophically  handled  in  the  preceding  volume  of  the 
Memoirs,  by  the  late  Professor  Edward  Forbes,  then  PalaBontologist 
to  the  Survey,  Mr.  Salter  takes  upon  himself  the  responsibility  of 
expunging  the  identification  Professor  Forbes  believed  he  had  cor- 
rectly made,  of  specimens  collected  by  the  Survey  from  Rbiwlas,  and 
Sholes  Hook,  in  Wales,  with  Echinospharitea  (Sphceronites)  auraniiumf 
describing  them  as  a  new  species  under  the  name  of  Sphceronites 
BtdLuLiferua ;  the  figures  to  illustrate  this  and  the  other  fossils  on 
Plate  20  being  transferred  from  the  very  fine  engraving  by  Mr.  Lowiy, 
originally  made  for  Professor  Forbes'  article  in  voL  ii.  part  2. 

As  to  the  correctness  of  Mr.  Salter's  views  with  regard  to  the 
structure  of  this  singular  group  of  Silurian  Echinoderms,  wherein  he 
differs  from  Professor  Forbes,  I  do  not  at  present  intend  to  enter ; 
I  cannot,  however,  allow  the  remarks  on  some  of  these  species  to 
remain  unrefuted  as  I  consider  them  unjust  to  the  memory  of  one 
80  universally  admired  for  the  strict  probity  and  correct  scientific 
observation,  so  characteristic  of  our  late  highly  esteemed  friend. 

The  following  are  the  passages  I  especially  allude  to  (the  italics 

^  The  Mbo9i«i]|g  mmtMBr  ^  ^  Pppnlar  Sdence  'Bmsm^ 
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ezoept  where  used  for  the  Boientiflo  namai  aie  my  own) ;  at  page  287 
under  S^limomlU%  sieSvIi/erw  <<  Fl.  90,  fig.  6  (6  •  mroififfy  fiqiisttX^:^ 

8.  attranfitim,  Eorbee,  Hem.  QecL  Borrey,  toL  iL,  pi.  2,  pL  22, 
figs.  1,  a,  h, 

**  It  was  not  a  bad  idea  to  j^ut  thaia  apedea  among  the  mnltipKad 
varietiea  of  E.  amraniiiim,  for  it  really  ia  allied  to  it ;  yet  it  diilen  in 
nearly  all  its  dharacters.  What  is  r^purded  (Forbea.  aig»ra  fig;  !•) 
as  the  base  is  really  the  epanletted  apex»  ania  a$$ure^  (ke  exfenuic 
amamefU  (here  fig.  6a)  has  5e0ii  wmA  exaggerated  to  auit  Ae  wiem 
takmefH^^igkdtiee.  It  is  fitr.too  madi  radk^ ;  andlonlygmit 
in  the- hope  of  calling  attentidn'to  th^  ftct  Hiat  Hie  common  norlihem 
speciea,  Ml,  atirmiitiHi^  has  iKieYer  been  fi>mid  in  Biitaan  nnless 
*'Ee1i.  granuUUvs  M'Ooy  be,  as  Forbea  suspected,  the  same  speotes: 
it  is  very  much  like  it"        '*' 

Again,  lower  down  on  the  fnme  page  aie  these  ezpressiona :  "  Fig. 
6a  represents  the  outer- snrfisUie,  biity  as  above  said,  JngUif  exaggeraie§ 
OB  i&i^  radiaHim.  Nor  is  iXe'  central  fM&erefe  eonspieuaue,  amik  1  earn- 
not  hdp  hiMemng  ihai^  F^bes  tad  aUawed  his  arUst  to  figwre  a  poHUm 
of  the  true  foreign  auranUum  to  mahe  up  for  d^kienees  ih  ikeMrHiUk 
specimens  supposed  idenUedL  Such  mingling  of  figures,  however^  mmai 
be  eondemnea  as  tending  to  create  confusion.  It  is  introduced  here  to 
caU  attention  to  it  and  preventfuture  mistaJces/* 

As  I  am  the  '* artist*'  alluded  to  in  the  above  eztzaot,  and 
"  Forbes "  (Professor  Forbes)  is  the  author  of  this  assumed  misre- 
presentation of  fact-s,  I  beg  to  state  my  firm  belief  to  be  that  the 
figure  was  correctly  drawn  by  me,  from  Welsh  si^cimens,  as  clearly 
described  in  the  explanation  of  the  original  plates  accompanying 
Professor  Forbes'  articles  (Mem.  Geol.  Surv.,  vol.  ii.,  part  ii.,  p.  537,) 
as  follows : 

"  Plate  XXII. — Spharonitea  aurcmtium, — a.  specimen  showing  the 
base ;  h,  cast,  sbowing  the  plates ;  c.  external  structure  of  the  plates : 
aU  from  WaleSj  and  in  the  collections  of  the  Grcological  Survey  ;'* 
and  that  it  is  highly  improbable  Professor  Forbes  would  have 
*'  allowed  *'  me  to  copy  the  markings  upon  a  foreign  specimen  of 
the  species  he  wished  to  identify  it  with,  without,  at  least,  stating 
such  to  bo  the  fact. 

I  remain,  sir,  very  truly  yours, 

Wm.  Hktj.ttcb  Baily. 

Bblletillb,  135,  Rathoab  Road,  Dublix. 
Sept,  15,.  1866. 


2V^ISCEIiIi-A.15rEOTJS. 


Figures    of    Charaoteristio    British    Fossils. — ^Mr.   William 
Hellier  Baily,  F.G.S.,  F.L.S.  (BeUeville,  135,  Rathgar  Road,  Dublin), 
Acfing  PaloeontologiRt  to  the  Geological  Survey  of  Ireland,   an- 
nounces that  he  is  about  \)0  ^xxfe"^^,  xflfliona.  m  t&xe  with  Professor 
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Morris's  "  Catalogue  of  British  Fossils,"  a  series  of  Lithographed 
Plates  (tinted),  containing  figures  of  species  characteristic  of  the 
principal  groups  of  British  Fossiliferous  Strata.  The  desirability  of 
such  a  series  cf  figures  as  an  important  aid  in  the  identification  of 
strata  will  appear  obvious  to  those  engaged  in  the  study  of  geology, 
and  in  mining  operations.  Mr.  Baily  proposes  to  issue  these  plates, 
consisting  of  faithful  representations  of  the  most  remarkable  fossils 
(original,  as  far  as  possible),  at  short  intervals,  in  numbers,  without 
descriptions,  but  with  an  explanation  of  each  plate.  Each  wrapper, 
to  include  ten  plates,  price  5«.  Such  ^  work  will  be  extremely 
useful  and  we  heartily  wish  Mr.  Baily's  publication  the  success  it 
deserves ;  the  labour,  however,  will  be  immense. 

Important  Discovicry. — After  the  piatient  and  costly  labour  of 
four  years,  coal  has  at  length  been  struck  in  the  New  Stafford  pits, 
near  Priors-lee,  on  the  line  of  railway  between  Wellington  and  Shiff- 
nal.  The  coal  is  of  the  description  known  as  the  double  coal,  the 
seam  is  six  feet  three  inches  in  thickness,  and,  lying  perfectly  hori- 
zontal, promises  a  rich  field.  At  present,  ihe  men  are  working 
through  the  yellowstone,  ironstone,  and  yard  coal;  and  from  the 
geological  characteristics  of  the  district  it  is  confidently  expected 
that  the  blue  and  white  flat  ironstone,  the  flint  coal,  the  pennystone, 
the  sulphur,  and  other  mineral  strata  of  great  value  will  succeed  in 
due  course.  The  distance  at  which  this  coal  has  been  struck  is  only 
620  feet,  but  the  cost  of  working  the  mine  has,  nevertheless,  been 
considerable,  from  the  unusually  hard  nature  of  the  rock  through 
which  it  has  been  reached.  The  works  have  been  carried  on  imder 
the  direction  of  the  Lilleshall  Company,  but  it  is  understood  that 
Lord  Granville  and  the  Duke  of  Sutherland  are  principally  interested 
in  the  discovery.  The  pit  is  one  of  the  most  easterly  in  the  Shrop- 
shire coal-field,  and  is  sunk  just  where  the  Coal-measures  are  over- 
lapped by  the  Permian  beds.  Another  sinking,  about  three  and  a 
hidf  miles  to  the  south  of  the  new  Stafford  pits,  is  being  carried  on 
by  the  Madeley  Wood  Company,  in  the  parish  of  Kemberton,  where 
Permian  red  marls  and  sandstones,  from  sixty  to  eighty  yards  thick, 
overlie  the  Coal-measures,  the  upper  part  of  which  has  been 
penetrated  to  a  considerable  depth.  These  two  pits  will  be  of  the 
greatest  value  in  helping  to  determine  the  easterly  exteifision  of  the 
Shropshire  coal-field,  and,  when  completed,  will  probably  lead  to 
sinkings  being  made  further  to  the  east  through  the  red  beds 
separating  the  Shropshire  and  Staffordshire  coal-fields. — G.  M. 

Earthquake  Shock  in  Paris. — At  about  5.15  yesterday  morning 
a  shock  of  an  earthquake  was  felt  in  parts  of  Paris  and  its  neigh- 
bourhood, especially  in  the  direction  of  Versailles,  in  which  town 
persons  say  that  when  awakened  by  the  motion  they  heard  a  crack- 
ing of  the  walls  and  floors,  and  that  the  first  shock  was  followed  by 
several  others.  Persons  in  Paris  have  told  me  they  awoke  about  the 
time  the  shock  took  place,  but  went  to  sleep  again  without  being 
aware  of  what  had  occurred.     It  appears  that  it  wQg&  ^^  lAX.m'Osi^ 
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departments,  ohiefly,  as  £Br  m  is  yet  known,  in  the  west^  osotie, 
and  south-west  of  France.  The  shoelps  are  estimated  to  have  tskn 
ei^  or  ten  seoonds.  At  Limoges  it  seems  to  have  been  soTeie  and 
aooompanied  bj  a  noise  oompai»d  to  thai  of  tnins  passing  throngh  a 
tonnel,  and  in  the  hooses,  aooording  to  letters  reoetTed,  tbe  beds 
moved,  the  cfookeiy  and  glass  dattsred,  the  bells  tang^  and  the  in* 
habitsnts  were  all  on  foot  Intheneii^bonrhoodof  FSaris  Iknowcf 
persons  who  got  out  of  bed  in  alam,  tiunon^y  roused  by  the  fint 
shook.  Earthquakes  are  oomplete  novelties  in  nearly  all  thie  districts 
where  we  know  of  this  one  having  been  felt  At  Nioirt  there  wasa 
slig}it  shook  a  fortnight  ago.^2%aet»  Sept  170. 


DsATH  ov  M.  Louis  Ebxaith,  Memb.  Instit,  eta 

During  the  Ueeting  of  the  Bntish  Association  at  Nbttin£^haaai»  Qm 
Editor  reoeived  the  following  sad  annoonoement : — 


To  ike  Editor  of  ike  Oboiooioal  HAOAznnL 

Sm, — ^I  have  the  sad  duty  to  advise  you  of  the  deatJi  of  my  fiiend 
Louis  Ebmahit.  He  died  fiie  28rd  instant,  in  Paris,  of  oongestion 
of  Ih^e  lungs,  at  the  age  of  44.  It  is  a  loss  tp  sdenoe  and  bii 
numerous  friends,  and  particularly  to  your  Maoazihs,  for  wfaioh  lis 
wrote  a  pamphlet  ''On  MeteoiiteiB,*''  in  course  of  publication,  and 
which  he  nad  not  the  satisfaction  to  see  in  print  before  his  decease. 

I  am,  sir,  very  truly  yours, 

Jules  IUUbcou. 

Fabis  :  44,  Bus  Madams,  26  August^  1866. 

Chablxs  Maclaben,  Esq.,  F.B.S.E.,  F.G.S.,  died  at  his  residence, 
Moreland  Cottage,  Grange,  Edinburgh,  on  Monday,  Septemb^  lOth, 
at  the  advanced  age  of  84.  He  was  bom  in  1782.  In  1817,  when 
holding  a  subaltem  office  in  the  Customs,  he  established,  in  connec- 
tion with  the  late  Mr.  W.Eitchie,  the  Scotsman  newspaper,  and  acted 
as  its  anonymous  editor  for  four  or  five  months.  Circumstances  res- 
dering  it  inconvenient  for  him  to  appear  as  editor,  he  relinquished 
that  post  to  the  late  Mr.  J.  E.  M'Cullock.  He  resumed  it,  however, 
after  an  interval  of  two  years,  and  continued  to  exercise  the  editorial 
functions  lihtil  compelled  by  ill-health  to  resign  them  in  1847  ;  still, 
however,  writing  occasionaUy  for  the  paper,  when  placed  under  the 
management  of  Mr.  A.  EusselL  He  was  the  author  of  **  A  Treatise 
on  the  Topography  of  Troy.''  (1822),  of  T^iich,  after  visiting  the 
district,  he  published  an  improved  and  illustrated  edition  in  1863, 
under  the  title  of  "  The  Plain  of  Troy  Described."  He  also  wrote 
**  The  Geology  of  Fife  and  the  Lothians"  (1839) ;  some  articles  i« 
the  Oyclopadia  Britannica,  and  contributed  many  scientific  papers  to 
the  Edinburgh  Philosophical  Journal,  Mr.  Maclaren  was  one  of  the 
chief  promoters  of  the  Edinburgh  G^logical  Society,  and  was  elected 
President  in  1865,  which  office  he  held  until  the  time  of  his  deatht 
though  unable  to  deliver  the  annual  address,  which  was  supplied  by 
Mr.  David  Page,  and  ea\i\Xibd ''  Q(^Vq^  and  Modem  ThougnL" 

1  See  the  QBOX/K^ioALMikOkxiK^lQit  kacQi^'^«^'^«DL^8iff^^Mai&Mt^^.4li^ 
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L — On  thx  Atjstsaliak  Tkbtiabt  Spkoibs  of  Tbiookia, 

By  Fkederigk  M'Cot,  F.G.S. 

Plrofeflior  of  Katand  Sciences  in  the  If  elbonme  tJniveisit^r ;  Director  of  the  National 
HuBeum  of  'Victoria ;  Palaeontologist  to  the  Geological  Surrey,  etc.,  etc. 

AS  I  have  prepared  descriptions  of  nearly  all  the  fossils  of  Yic- 
toria  collected  by  the  Geological  Survey  under  Mr.  Selwyn  for 
some  years,  I  have  been  urged  to  make  a  preliminary  publication  in 
the  GsoLOGioAL  Magazine  of  some  of  the  more  remarkable  forms, 
and  I  now  forward  my  descriptive  note  of  the  two  Tertiary  TrigtmiiB, 
on  account  of  Mr.  Jenkins'  paper  in  the  May  number  of  this  Journal, 
in  which  one  of  them  is  referred  to  the  recent  T.  Lamarchii.  I  feel 
assured  that  if  Mr.  Jenkins  will  look  at  the  edge  along  the  ribs, 
towards  the  beak  of  a  recent  specimen  of  T.  Lamarekii  and  my 
T.  acuiicostata  from  the  Tertiary  beds,  he  will  at  once  appreciate 
the  distinctive  form  of  the  ribs  which  I  point  out  and  figure  in  the 
annexed  woodcut. 


l.AAAA 


Ftc  1.— TV^wmia  oeutieottatat  M'Cot. 
Older  Pliocene,  ftc,  VictorU,  South 
Awtnaia. 


2..  j\j\j^jN 


Fio.  2.— 7Vt>onia  Lamttrekii^  Matlm. 
Recent  Atutralian  Seas. 


Description  of  New  Species. 
1.  Trigonia  semiundulaia  (M'Coy). 

Sp.  Ch.  Eotundato  oblong,  little  longer  than  deep,  moderately 
convex,  anterior  and  ventral  margins  broadly  rounded,  posterior 
margin  nearly  straight,  abruptly  truncated,  forming  an  angle  of 
12(F  with  the  hinge  line;  posterior  slope  flattened  and  radiated 
with  about  ten  or  eleven  strong  obtusely  rounded  ridges,  separated 
by  rather  wider  flattened  simces,  and  crossed  by  lines  of  growth 
near  the  margin,  closer  and  spinulose  near  the  beak,  and  followed  on 
the  lunule  close  to  the  hinge-line  by  six  or  seven  much  smaller 
spinulose  ridges  ;  middle  and  anterior  portions  of  the  valN«»  Q«^«t«5L 
with  narrow  rounded,  slightly  undulating   lidgea,  ii"^x\^  \i»xij?i^iili 
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with  the  -ventral  margin,  crossed,  exoept  on  fhe  anterior  portions,  bjr 
ratlier  faint  impressed  sold  radiatoig  from  the  beak  to  the  ventru 
margin,  nearly  the  same  distance  apart  as  the  ridges  of  the  posterior 


Talve  ^ ;  average  length  1^  induas. 

I  sent  labell^  specimens  of  this  spedes  to  the  aeoond  Great 
Exhibition  in  London.  Mr.  Jenkins  sives  a  figure  of  it  in  As 
"Quarterly  Journal  of  Sdence^"  in  whidi  the  transverse  ridges  aie 
not  suffidently  thin,  numerous,*  or  undulated. 

It  is  easily  distinguished  from  any  known  reoent  or  Tertiary  qieoiss 
by  the  rippled  appearance  produced  by-  the  undulated  oonoentrio 
ridging  of  the  anterior  two-thirds  of  the  valves ;  the  posterior  slope 
is  abruptly  marked  by  the  ridges  being  only  radiating.  The  tzmiis- 
verse  ridging,  though  common  in  the  Mesozoio  TrigamUBf  is  net 
found  in  8ie  recent  species. 

Very  abundant  in  the  sandy  beds  of  Bird-rook  Bluff  Ad.  22  and 
Ad.  24. 

2.  Trigmia  aeutieoHaia  (M«Ooy). 

Syn.  r.  Lamarekii,  Jenkins,  G«ol.  ICao.,  YoL  IIL  p.  201,  Plate 

X.,  fig  3-7 (not  of  Mathn.) 

Sp.  Ch.   Kotundato  rhombic  moderately  convex;'  posterior  dope 

flattened ;  anterior  and  ventral  margins  rounded ;  posterior  margin 
obliqiioly  subtmncate  nearly  straight ;  respiratory  angle  obtusely 
rounded ;  anal  angle  about  130°;  surface  radiated  with  about  thirty- 
two  acutely  angular  ribs,  about  thirteen  of  which  are  on  the  pos- 
terior slope ;  the  intervening  spaces  seem  wider  than  the  ribs  from 
the  sides  of  each  rib  gradually  converging  to  an  acutely  angular 
lino  closely  set  with  numerous  small  thorny  tubercles  (about  seven 
in.  three  lines,  at  six  lines  from  the  beak)  ;  intervening  spaces 
coarsely  striated  and  \vrinkled  at  right  angles  to  the  length  from 
anterior  to  posterior  end  1  in.  three  lines ;  proportionate  width 
from  beak  to  opposite  point  of  ventral  margin  ^;  depth  of  one 
valve  ^ ;  length  of  anterior  side  ^ ;  length  of  hinge  line  ,^ ;  of 
truncated  posterior  margin  —^ 

This  species  is  easily  distuiguished,  even  as  a  fragment,  from  the  T. 
Lamarclciiy  T.  pectinata,  and  other  recent  species,  by  the  character 
indicated  in  the  specific  name,  i.e,  the  remarkable  compression  of  the 
ribs  into  acute  angular  ridges,  Woodcut  Fig.  1 ;  and  from  the  same 
cause  the  sj^inous  tubercles  do  not  form  the  broad,  blunt,  transverse 
tubercles  which  they  do  in  the  recent  species,  in  which  the  ridges 
form  broad,  obtusely  flattened,  almost  square  ribs,  when  viewed  from 
the  margin  in  a  position  in  which  those  of  the  present  species  form 
a  series  of  acute  angles. 

Not  imcomnion  in  the  older  Pliocene  beds  of  MordiaUoc  in  Hob- 
son's  Bay.     Kare  in  the  Upper  Miocene  beds  of  Muddy  Creek. 

The  specimens  aboA-e  referred  to  were  collected  by  the  Greological 
Survey,  and  are  depoB\tod\xx^<^^^\k>ml  Museum  of  Melbourne. 
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n. — On  the  probable  Glacial  Obioin  of  oebtain  Phenomena  op 

.  Denudation. 

By  tlie  Bey.  0.  Fishbb,  M.A.,  F.6.S. 

THE  pages  of  the  Geological  Magazine  have  lately  contained 
some  interesting  articles  on  denudation.  I  wish  to  add  some 
further  remarks  on  the  subject,  which  I  think  will,  if  duly  con- 
sidered, add  important  elements  to  the  discussion  of  that  problem. 

In  my  paper  "  On  the  Denudation  of  Soft  Strata,"  read  before  the 
Geological  Society  in  1861, 1  combated  the  view  then  generally  held, 
that  the  present  contour  of  the  country  was  due  to  the  ordinary  action 
of  the  sea,  as  the  land  was  slowly  elevated  above  the  waters.  At 
that  time  I  had  perceived  that  the  denuding  agent  must  have  flowed 
from  higher  to  lower  levels,  and  I  suggested  the  flowing  off  of 
water  owing  to  a  sudden  elevation  of  the  land.  I  am  not  pre- 
pared entirely  to  recant  those  views,  for  I  believe  we  shall  err 
in  this,  as  we  are  liable  to  do  in  all  physical  problems,  by  sum- 
marily excluding  any  possible  explanation  of  the  phenomena. 

Messrs.  Foster  and  Topley  did  me  the  honour  to  quote  my 
argument  against  the  possibility  of  escarpments  being  Old  Sea 
Cliffs,  in  their  paper  "  On  the  Denudation  of  the  Weald ; "  *  and 
Mr.  Topley  has  repeated  the  argument  in  the  last  number  of  this 
Magazine.*  His  explanation  of  the  formation  of  escarpments  in 
that  article  is  very  good,  and,  in  general,  I  believe  the  true  one,  in 
as  far  as  he  has  shown  how  a  denuding  agent  has  worked  to  cut  out 
the  valleys  and  leave  the  escarpments.  But  the  point  I  wish  to 
discuss  at  present  is  what  that  denuding  agent  has  been. 

Eain  and  rivers  are  the  agents  now  chiefly  relied  upon.  They 
have,  no  doubt,  done  much,  and  are  still  at  work :  so  that  we  can 
judge  of  their  past  labours  by  their  present  effects.  But  I  believe  I 
nave  succeeded  in  proving  in  my  paper  "On  the  Warp,"  in  the 
forthcoming  number  of  the  Journal  of  the  Geological  Society,  that 
the  present  surface  of  this  country  has  been  eroded  into  channels 
by  a  plastic  mud  or  gravel  derived  from  higher  groimds,  and 
forcibly  indented  into  the  surface.  The  materials  in  these  furrows 
(and  sometimes  wo  have  extensive  coverings  of  it,  not  mere  furrows') 
I  have  called  "  trail."  The  junction  of  the  trail  with  the  subjacent 
bed,  where  that  is  clay,  is  constantly  marked  with  "slickenside ;"  and 
my  own  impression  is,  that  pebbles  near  the  surface  of  junction  are 
somewhat  polished.  I  do  not  believe  it  possible  that  any  theory  of 
denudation  can  be  of  the  least  value  which  ignores  the  existence  of 
this  almost  universal  coating  of  the  surface.     It  is  necessarily  the 

*  Quart.  Jour.  Geol.  Soc.,  Vol.  xxi.  p.  463.         •  Geol.  Mao.  Vol.  III.  p.  436. 

>*An  excellent  exhibition  of  the  trail,  under  this  aspect,  will  be  found  in  the  briclr- 
pit  at  Uphali,  near  Ilford,  the  same  pit  from  which  came  the  head  and  tusks  of 
Elepha*  primigenius  in  the  British  Museum.  Here  I  saw  from  the  trail  an  angular 
bloek  of  grey  weather  sandstone,  weighing  about  twenty-fire  pounds. 
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key  to  the  loal  denuding  agent  Hie  nnslzaiified  cliiittoler  of  iUs 
tiaily  the  large  Uooiu  oi  stone  irfaiolL  it  aometunes  containa,  wbilo 
the  aubjaoent  bed  perbana  oontaina  none,  the  unaoattared  oondiikm  of 
lumpa  of  day,  oirag,  and  aand,  wfaiflh  aometimea  ooour  in  it»  tbe  fbcoa 
wbidi  eiddentily  acted  to  pnah  it  Ifanmrdy  all  pcnnt  to  loME-tea  aa  the 
moving  agent 

We  need  not  be  anrpiiaed  at  ike  eziatenoe  of  land-ioe  at  oonmaiip 
tively  recent  geological  peiioda,  even  in  ilie  aoutli  of  TSnglann,  iiBr 
Mr.  Jnkea  baa  deambea  Glacial  Striie  in  Deronahiray*  and  in  the 
aouth-weat.  of  Ireland;'  and  ibe  Hon*  W.  0.  StanlOT  infimna  aa 
that  Angleaea,  which  ia  not  hig^  ground,  ia  genfinuy  ioe-mariDBd. 
The  reaaon  why  auch  markinga  aie  rare  in  the  aouth  of  TfinglMaMl  ia 
probably  Ibat  the  surfiM»a  are  ao  often. of  materiala  liable  to  dia> 
integration  and  solution.  This  ia  exceedingly  well  illnaizatad  Ij 
Mr.  Green's  remarks,  ''  On  the  Bloody  Stone  in  Derbyahire^***  wbara 
acratches  are  preeerved  on  chert,  but  uaually  efbced  on  the  coiir 
taining  limestone. 

Thus  fiEu:,  then,  we  see  that  the  general  covering  of  the  anfaoa 
indicates  ice-action,  and  that  it  ia  probable^  &om  omer  independent 
indications,  that  land-ice  has  lately  covered  the  existing  soxfiMa. 
The  next  point  is  to  balance  the  probable  efficacy  of  ice,  as  oon^and 
with  water,  to  mould  the  aurfisMW  to  ita  exiating  form* 

Conceive  the  actually  existing  aur&ce  of  any  diatriot,  which  oon- 
sists  of  soft  strata,  to  be  intersected  by  a  nearly  horisontal  planab 
The  curves  of  intersection  will  be  full  of  cusps  or  sharp  angles,  run- 
ning up  intx)  the  secondaiy  (or  tributary)  valleys.  It  seems  self- 
evident  that  a  river  gradually  deepening  its  bed  (which  in  the  case 
supposed  would  be  represented  by  the  gradual  lowering  of  the 
horizontal  plane)  could  uot  excavate  a  level  area  of  such  a  con- 
figuration. 

Frequently  one  meets  with  evident  instances  of  the  erosion  which 
a  stream  has  produced,  and  I  never  saw  a  case  in  which  it  was  not 
possible  to  distinguish  readily  the  work  of  the  stream  upon  the 
previous  configuration  of  the  surface  which  had  been  left  by  the 
more  general  ancient  denuding  agency.  Messrs.  Foster  and  Tqpley 
rely  much,  in  their  paper  "  On  the  Denudation  of  the  Weald,"  upon 
a  river  gravel  at  an  elevation  of  300  feet.  I  do  not  know  the 
locality ;  but  does  it  follow  that  because  the  river  has  once  flowed  at 
a  higher  level,  therefore  the  subsequent  degradation  of  tlie  suzfiMa 
is  the  work  of  the  river  ? 

Mr.  Maw,  at  p.  445  of  the  last  number  of  the  Magazine,  veiy 
justly  distinguishes  between  the  excavation  by  a  river  at  the  bottom 
of  a  valley,  and  the  denudation  of  the  valley  itself.  But  upon  com- 
paring tbe  absolute  quantity  of  material  abraded  by  the  river,  with 
that  removed  from  the  valley  sides  by  some  other  cause,  we  see 
how  much  larger  the  latter  is  ;   and  on  the  supposition  that  the 

1  Geological  Magazine,  Vol.  II.,  p.  473. 

»  Juke's  Sc\voo\  Matvwal  (^1863|,  p.  326. 

3    Gli0LOOlCiLL'i\jLQia.IK^'S<iV.VV»>j^.  WQ, 
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work  has  been  effected,  simultaneously  from  its  commencement,  by 
atmospheric  causes  on  the  sides  and  river  action  at  the  bottom,  we 
arriye  at  the  conolusion  that  the  abrading  power  of  the  atmosphere 
far  exceeds  that  of  the  river,  which,  when  once  the  -sides  have 
reached  the  angle  of  repose,  seems  very  improbable. 

Sir  Boderick  Murchiison,  in  his  adchress  to  the  geological  section 
at  the  last  meeting  but  one  of  the  British  Association,  said :  "  I  do 
not  believe  that  xhQ  wear  and  tear  due  to  atmospheric  subaerial 
erosive  agency  could,  even  after  operating  for  countless  ages,  have 
originated  and  deepened  any  of  the  valleys  and  gorges  which  occur 
in  countries  as  flat  as  the  tract  in  which  we  are  now  assembled" 
^v^hich  was  the  neighbourhood  of  Birmingham).  In  this  sentence 
the  argument  rests  upon  the  yZo^n^M  of  the  surface.  It  is  impossible 
to  conceive  a  very  rapid  flow  of  water  caused  by  rain  upon  a  moder- 
ately flat  surface  of  upland.  A  current  of  water  of  a  given  velocity 
cannot  move  an  ordinary  pebble  which  is  above  a  given  size.  A 
cnrrent  which  can  just  move  a  given  pebble  can,  roughly  speaking, 
move  any  smaller  pebble  of  the  same  or  less  specific  gravity.  Yet, 
in  a  mixed  gravel,  pebbles  too  large  for  the  flow  of  water  to  move 
will,  nevertheless,  progress  by  the  washing  away  of  smaller  stuff  in 
front  of  them.  A  temporary  inclined  plane  is  thus  formed,  down 
which  the  pebble  rolls  partly  by  its  own  weight.  Thus  it  happens 
that  where  the  stream  is  too  slow  to  move  the  larger  pebbles,  if 
there  be  sufficient  fall  in  the  ground  they  nevertheless  slowly  pro- 
gress, but  the  small  stuff  moves  off  faster,  and  the  pebbles  accumu- 
late behind.  Thus  the  gravelly  bottoms  of  rivers  are  formed.  If 
then,  the  degradation  of  gravelly  strata  has  been  produced  by  rain 
wash,  we  ought  to  have  most  of  the  larger  pebbles  corresponding  to 
the  denuded  material  left  behind.  This  is  certainly  not  the  case. 
A  still  more  obvious  difficulty  is  the  removal  of  large  blocks  from 
escarpments.  Take,  for  instance,  such  blocks  as  those  which  form 
the  upper  portion  of  the  Greensand  in  Dorsetshire,  which  are 
notably  seen  at  Eggerdon-hill  and  Binoombe-down.  What  has 
become  of  those  which  must  have  fallen  as  the  hills  were  cut  back  ? 
We  see  a  few  lying  about  on  one  side  of  Eggerdon,  where  a  landslip 
has  occurred,  but  those  which  must  have  fallen  as  the  Chalk  was 
degraded,  if  by  atmospheric  agency,  ought  to  cover  the  spurs  of  the 
hill  and  the  bottoms  of  the  valleys. 

Let  us  now  suppose  the  land  to  have  been  covered  with  a  sheet  of 
ice,  what  would  be  the  character  of  the  denudation  ?  I  endeavoured 
to  explain,  in  a  letter  to  the  "Reader,"*  what  I  conceived  to  be 
the  modu8  operandi  of  ice  in  the  particular  case  of  excavating  a  lake 
basin,  and  Mr.  Jamieson  has  very  well  illustrated  the  nature  of  the 
motion  of  a  sheet  of  ice  by  that  of  a  quantity  of  com  heaped  up 
npon  a  floor.'  As  its  height  is  increased  the  grains  in  contact  with 
the  floor  move  outwards  from  the  centre.  Provided,  then,  that  a 
sufficient  thickness  of  snow  were  supplied,  the  ice  would  always 
move  outwards  from  some  central  region  towards  the  sea. 

*  Reader,  April  26, 1866.  *  Quart.  Joum.  GeoV.  ^oc.^N^V  xia.^^.\^*  , 
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In  the  first  place,  then,  the  smalhiess  of  the  inclination  of  a 
surface  would  not  j^revent  motion,  and  consequent  feiction  and  denu- 
dation. Secondly,  there  would  be  no  selection  made  of  the  materials 
carried  away,  while  a  certain  quantity  of  tiU  containing  all  the 
ingredients  of  the  surface  derived  from  an  area  in  rear,  would  be 
interposed  between  the  ice  and  the  land.  The  remains  of  this  I 
suppose  to  constitute  what  I  have  ventured  to  call  the  trail  The 
softer  strata  would  be  worn  away  most  quickly,  and,  in  general,  each 
successive  outcrop  would  be  maintained  at  a  unifonn  level  depend- 
ing upon  its  hardness.^  I  should  expect  that,  when  a  soft  rock  had 
been  denuded  to  a  certain  depth  in  proportion  to  the  thickness  of 
the  ice-sheet,  a  fissure  would  be  formed,  causing  an  ice-fall,  which 
would  excavate  a  steei^  escarpment  at  the  junction  of  a  harder 
with  a  softer  stratum.  We  know  that  it  is  the  tendency  of  an  ice- 
slieet  to  "  descend  towards  the  sea  in  successive  steps,  leading  up  to 
as  many  icy-platforms,  the  ridges  and  valleys  (of  the  land)  being 
levelled  up  to  one  imiform  plane,  and  concealed  by  these  tabular 
masses  of  ice."  (See  Sir  C.  Lyell's  account  of  the  continental  ice  of 
Greenland  :  "  Antiquity  of  Man,"  p.  235,  ed.  1863.)  The  thicker 
the  ice-sheet  the  more  uniform  its  action  upon  the  surface  would  be, 
and  the  less  it  would  tend  to  form  minor  features.  But  as  the 
climate  gradually  became  milder,  and  the  ice-sheet  thinner,  features 
would  bo  ft)rmed  on  a  smaller  scale,  and  it  would  be  these  which  we 
should  now  see. 

As  far  as  T  have  had  opportunities  of  exainining  the  fiiiTows  that 
I  have  (loscribed,  I  liavo  noticed  that  thc}^  are  largest  and  most 
numerous  in  the  neighbourhood  of  valleys,  and  are  either  panUk^l 
or  inclined  at  a  small  angle  to  them.-  This  is  what  we  should 
expect :  for,  according  to  the  theory,  the  valleys  reiiresent  the 
directions  in  which  the  ice  flowed  oft*  during  the  later  periods  of  its 
existence  ;  and  since  the  sheet  \vould  partake  of  a  siniihir  motion  for 
some  distance  on  botli  sides  of  the  line  of  maximum  flow,  we  should 
And  the  surface  scored,  in  a  minor  degree,  nearly  in  the  same  din.'ction 
as  the  valley. 

Finally,  the  sheet  would  be  confined  to  the  higher  grounds 
with  glaciers  descending  towards  the  plains. 

To  st'ck  for  the  beds  of  extinct  glaciers  among  Chalk  d(jwns  might 
be  thought  fruitless.  Nevertheless,  1  have  noticed  combs  in  the 
Wiltshire  downs  which  have  much  that  appearance.  There  is  one 
in  particular  above  the  village  of  Heddington,  near  Calne,  up  which 
the  f()(»tpath  to  Devizes  runs.  Its  sides  are  steep  walls  of  Lower 
Chalk,  and  in  general  form  and  inclination  it  most  closely  resembles 

^  An  excellent  illustration  of  the  effect  of  the  comparative  hardness  of  material,  in 
(letenninin^  the  form  of  tlie  ground,  may  be  noticed  in  the  neij^hbourhood  of  Cromer. 
The  hmdscape  suddenly  changes  from  cue  of  a  ratlier  monottmous  character  to  one  of 
rapidly  varying  liill  and  dale,  on  account  of  the  extremely  inegular  eoUocatiou  ol 
masses  of  chiy,  clialk,  and  gravel,  among  the  glacial  deposits  of  that  district. 

2  The  workmen  at  II ford  told  me  that  the  furrows  all  ran  nearly  in  the  j>anie 
direction,  which  was  ouu  ■\iic\nivid.  ^l  an  augle  of  about  45'  to  the  lliver-v.'dlev 
adjoining. 
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a  small  glacier  bed.  In  the, same  down  there  are  also  some  very 
singular  combs  just  beneath  Oliver's  Camp,  which  have  all  the  ap- 
pearance of  glacier  beds.  At  their  lower  end,  a  dry  bed  of  a  former 
torrent  suddenly  commences,  as  if  it  were  the  seat  of  the  old  glacial 
river. 

About  ToUard  Boyal,  in  the  Chalk  downs  north  of  Tisbury, 
some  of  the  combs  are  very  deep,  and  their  sides  steeper  than  will 
allow  the  Chalk,  as  it  disintegrates,  to  lie  upon  them.  It  forms  a 
talus  at  the  bottom.  This  points  to  an  agency  which  has  left  nearly 
perpendicular  walls  upon  the  sides  of  the  combs,  an  effect  which 
glaciers  would  produce. 

Agreeing,  as  I  do,  with  Professor  Eamsay  in  his  theory  of  the 
erosion  of  lake  basins  by  ice,  I  look  to  that  agent  for  the  formation 
of  such  basins  as  the  Broads,  of  Norfolk ;  ^  and  I  think  that  many  of 
the  basins  in  other  districts  now  occupied  by  lacustrine  deposits  may 
have  been  formed  in  a  similar  manner.  Indeed,  on  any  other  theory, 
it  is  hard  to  account  for  peat  bogs  and  lacustrine  deposits  in  certain 
situations. 

It  is  obvious  that  the  view  I  have  taken  of  the  mode  of  denuda- 
tion is  not  in  any  way  inconsistent  with  those  phenomena  which  have 
been  attributed  to  the  effects  of  solution,  such  as  pipes  in  Chalk  and 
Limestone  strata,  or  with  the  formation  of  caverns  by  solution  of 
the  rock.  A  constant  supply  of  water  to  the  surface  would  be 
afforded  by  the  liquefaction  of  the  lower  surface  of  the  ice. 

After  the  disappearance  of  the  ice,  the  surface  of  the  country 
would  become  gradually  covered  with  vegetation,  while  the  work 
of  rain  and  rivers  and  frost  would  commence  to  modify  the  form  and 
condition  of  the  surface.  But  the  grand  general  features,  which,  to 
my  apprehension,  are  not  attributable  to  the  last-named  agents, 
would  have  been  already  impressed  upon  it. 

We  have  geological  evidence  of  constantly  alternating  conditions 
of  an  arctic  and  a  temperate  climate  in  these  latitudes,  at  least,  since 
the  period  of  the  Norwich  Crag. 

But  I  am  much  mistaken  if,  in  the  eastern  plain  of  England,  any 
part  of  the  configuration  of  the  surface  dates  further  back  than  the 
great  submergence  which  deposited  the  Boulder-clay  containing 
so  much  Chalk  and  Oolitic  debris — the  "Upper-drift"  of  Mr.  S.  V. 
Wood,  Jun.  Since  that  period  the  surface  has  been  under  constantly 
varying  conditions ;  the  glacial  periods  having  in  all  probability 
become  less  and  less  severe.  The  present  contour  of  the  surface  is 
the  accumulated  result  of  these  varied  conditions  throughout  long  ages. 
My  object  in  this  article  has  been  to  suggest  that  the  glacial  periods 
have  been  those  to  which  the  form  of  surface  is  chiefly  due. 

^  Possibly  Norfolk,  from  its  situation,  may  have  been  colder  than  other  parts  of 
England,  bein^  in  the  neighbourhood  of  an  arctic  current ;  and  its  ralleys  may  hare 
been  filled  by  ice  while,  in  other  places,  allurial  beds  were  in  coarse  of  formation. 
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m. — On  so»e  Fossils  fbom  the  Grattolitio  Shales  or 

DTTVTRrKBBatRE. ' 

B;  HEHitr  Alletkb  ITicaouan,  B.Sc. 

(PLATE    XVIX.) 

THE  Upper  Llandeilo  Books  of  the  South  of  Scotland  have  long 
l)feii  known  to  yield  graplolites  in  great  profuBion,  few  other 
forms  f>f  aaimnl  life  being  recognised  as  occurring  in  them.  Having, 
this  euRimer,  had  an  opportunity  of  examining  the  graptolite-ehales 
of  Garplo  Linn,  near  Sloffat.  1  was  Btmck  with  the  occuttmicg  in 
them  of  numerous  bodies,  diOerlng  from  tho  graptoUtes  in  form, 
though  resembling  them  in  mineral  texture. 

These  bodies  pivsent  themselveB  as  glistening  pyritoos  stains, 
scattered  in  considerable  numbers  among  the  graptolites  upon  the 
surfnco  of  the  shnle.  In  their  most  perfect  condition  (Plato  XV 11. 
Fig.  1,  2)  they  appear  to  bo  beU-sfaaped  bodioe,  averaging  Ihree- 
t^nths  of  an  inch  in  length,  and  two-tenths  in  breadth,  and  pro- 
videtl  at  one  extremity  with  a  prominent  spine  or  mucro,  the  other 
terminating  in  a  gently  curved  or  nearly  straight  margin.  When 
compressed  from  above  downwards,  a  condition  in  which  they  not 
seldom  occur  (Fig.  i,  □),  they  appear  as  oval,  or  rounded  patches, 
often  very  definite  in  their  outline,  and  presentiiig  somewhere  within 
their  margin  an  elevated  point,  Burrounded  by  several  concentric, 
elliptical,  or  circular  rings,  ilispnsed  with  more  or  less  regulnrity. 
Tho  elevated  jioint  marks  tljt-  position  ol'  tl.i.>  miiiT»,  i.ml  the  coii- 
centric  ridges  are  merely  due  to  vertical  compression.  In  this  state 
they  are  not  unlike  orbicular  brachiopods  in  appearance. 

The  texture  of  these  bodies  appears  to  have  been  comeoua,  like 
that  of  the  graptolites  themselves,  bat  they  show  no  traces  of  struc- 
tnre  beyond  the  presence  of  the  mucro,  from  which,  in  some  well- 
preserved  specimens,  a  filiform  border  is  prolonged  along  the  free 
margin  of  the  body.  The  mucro  appears  to  have  constituted  the 
most  solid  portion,  standing  up  as  a  marked  elevation,  when  ob- 
tained in  relief,  and  leaving  an  evident  hollow  in  fhe  cast.  In 
most  cases  these  bodies  are  free  and  independent,  but  they  occa- 
sionally occur  in  such  close  juztapoaition  with  the  stipe  of  a  grap- 
toUte,  as  to  justify  the  belief  that  the  connexion  was  organic  and 
not  simply  accidental.  The  only  case  in  which  I  have  observed  this 
is  in  Graptolites  SedgiBiciii  (Fig.  3,  3a),  the  form  in  which  it  might 
most  reasonably  be  expected,  as  the  cellules  are  separated  from  one 
another  by  a  conspicuous  interval  till  close  to  tiielr  bases.  In  this 
case  the  body  appears  to  spring  from  the  oommon  canal,  or  ccenosarc, 
of  the  graptolite,  and  the  mucro  appears  to  have  been  situated  a1;-the 
free  extremity,  and  therefore  to  have  constitated  a  point  of  dehis- 
cence rather  than  one  of  attachment. 

The  occurrence  of  these  bodies  in  shales  crowded  with  graptolites 
and  graptolitio  germs,  and  their  close  connexion  in  some  cases  with 
the  graptolites  themselves,  would  seem  to  warrant  the  conclusion 
'  Bead  tietiite  8«oU(m  C,    BtiCiih  AnocUtion,  Nottingham. 
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that  they  may  be  " gonophores,"  or  "ovarian  vesicles,"  at  first 
attached  to  the  parent  stem,  but  finally  becoming  free-swimming 
**  zooids."  Bodies  somewhat  similar  to  these  have  been  described  by 
Prof.  James  Hall  (Decade  IT.  of  the  (geological  Survey  of  Canada), 
as  occurring  in  the  Quebec  shales,  in  connexion  with  the  stipe  of 
Chraptolitea  Whit/ieldi,  a  diprionidian  form ;  and  these  are  regarded  by 
him  as  reproductive  cells. 

If  this  conjecture  as  to  the  nature  of  these  curious  bodies  (to 
which  the  term  "  grapto-gonophores"  might  be  applied)  be  correct, 
then  the  OraptolitidoB  would  have  to  be  finally  referred  to  the 
Hydrozoay  and  would  find  their  nearest  analogues  in  the  Sertularidce, 
from  which,  however,  they  would  always  be  separated  by  sufficiently 
distinctive  and  definite  characters. 

The  facts,  that  no  traces  of  a  central  axis  have  been  preserved  in 
these  bodies,  and  that  they  are  not  yet  known  to  occur  in  other 
localities,  where  graptolites  abound,  would  militate  somewhat  against 
this  hypothesis ;  but  the  first  may  be  due  to  the  soft  nature  of  such 
an  axis,  and  the  second  may  be  referable  to  the  attention  of  geolo- 
gists not  having  been  directed  to  them. 

Since  the  above  was  written,  I  have  examined  the  graptolitio 
shales  of  Dobb's  Linn,  Glenkiln,  and  Duffkinnel  Bum  in  Dum- 
friesshire, and  I  have  found  similar  bodies  present  in  aU  these 
localities,  though  not  in  such  plenty,  nor  so  well  preserved. 

EXPLANATION    OF    PLATE   XVII. 

Fig.  1.  Orarian  yenclo  or  **  graptogonophoie  of  Graptolite  (?),"  half  natoral  aiu. 
la.  the  same  ma^ified. 

2.  Oyarian  yesicles  of  sraptolites  (?),  half  natural  size. 

3.  OraptolitM  Sedgwwcii  with  oyarian  yesicle  (?),  half  natural  size. 
3a.  the  same  magnified. 

4.  "  Graptogonophore"  yertically  compressed,  half  natoral  size. 
4a.  The  same  masriified. 

5.  **  Graptogonophores*'  yertically  compressed,  half  natural  size. 


rV. — On  TmE  Formation  of  the  "Eock-basin"  of  Lough  Corbib, 

County  Galway. 

Bj  G.  H.  EnrAHAN,  F.ILG.S.I.,  of  the  Geological  Snnrey  of  Ireland. 
(With  two  Lithographic  Maps.    Plates  XYIII.  and  XIX.) 

LOUGH  CORRIB  is  a  long  irregular  lake  of  various  widths,  but 
having  a  general  bearing  of  about  N.W.  and  S.E.  Its  N.W. 
portion  is  in  a  granite  and  metamorphic  rock  country,  while  the  rest 
of  it  overlies  Carboniferous  rocks,  principally  limestone.  The 
northern  portion  is  deep,  the  southern  shallow,  and  through  the 
whole  of  it  are  scattered  numerous  islands  which,  in  the  former  port, 
are  generally  composed  of  Boulder-clay,  while  those  in  the  latter 
portion  are  nearly  always  rock.  Its  known  natural  outlets  are  two, 
one  being  over  the  barrier  of  metamorphic  rocks  at  Galway  (u  on 
Map,  PI.  XIX), ^  and  the  other  a  subterranean  passage  south  of  Castle- 

^  The  acoompanyinff  Map  (PI.  XYIII.  and  XIX.)  is  copied  from  the  Index  Ordnance 
Map  of  the  county  Galway,  and  on  it,  copied  from  tha  Chart  oC  liOQ^  Q^cnf^^  «s%  S^ 


gar  (t  on  Map,  PI.  XIX).'  On  nil  aidea  of  tlio  lake  are  rockfi  extending 
under  it,  or,  to  use  Professor  Ramsay's  tena,  it  lies  in  a  ''Eock- 
basin."  ^VLat  oxcavateJ  this  Bock-basiu  ?  I  propose  in  tlus  paper 
to  coEsidor, 

It  docs  not  seem  to  have  been  formed  by  faults  or  displacements 
of  aay  kiud,  as  in  different  localities  peculiar  beds  of  rocks  are  either 
traoeable  across  it,  or  will  be  found  opposite  one  another  on  each 
aide.  One  of  these  localities  ie  half-way  between  Oughterard  (k  on 
Map.  Pl.XVIIL)and  the  Ferry  of  Knock  (o  on  Map,  PI.  XIX.},  where 
a  remarkable  set  of  cherty  limeatones  can  be  traced  in  tlie  island* 
aoroas  it  Another  is  between  the  mouth  of  the  OwenrifF  or  Owen- 
fough  {L  on  Map,  PI.  XTHL),  the  river  that  flowa  by  Oughterard,  and 
BaUycHrren  (m  on  Map,  PI.  XIX.),  where  dolomite  beds  extend  across 
the  lake,  nnd  others  are  farther  north,  where  peculiar  bedi*  of  rooks  are 
found  opposite  one  another  on  each  aide.  Neither  does  it  seem  to 
have  been  made  by  marine  denudation,  for  though  I  believe  it  was 
that  force  which  formed  the  main  features  of  the  neighbouring 
moimtaios,  and  during  that  time  the  rush  of  tide  out  of  the  narrow 
valley  of  Maum  (a  on  Map,  PL  XVHI.)  might  have  eoooped  a  depres- 
sion opjusite  the  mouth  of  tbe  valley ;  yet  it  eeema  hardly  possible 
that  marine  denudation  could  have  excavated  out  tlie  entire  "  Bock- 
bainn  "  now  occupied  by  Lough  Corrib. 

If  the  "Kock-basin"  were  not  caused  by  faults,  or  excavated  by 
marine  denudation,  could  it  have  been  formed  by  either  runninf;  or 
solid  water  {L-'-},  or  corn>d..(T  imt  by  ih,-  waters  of  the  hike  ■-'  The 
facts  in  connection  with  the  corroding  powers  of  the  waters  of  the 
lake  will  first  be  considered. 

The  works  carried  on,  about  fifteen  years  ago,  to  improve  the 
drainage  of  the  neighbouring  country,  and  to  make  the  lake  navigable 
from  Galway  upwards,  have  lowered  the  Lough  about  three  feet, 
and  made  patent  the  following  facts,  to  which  my  attention  was 
first  directed  by  Professor  King,  of  the  Queen's  College,  Galway. 
These  seem  to  prove,  as  will  immediately  be  seen.  Col,  Greenwood's 
remark  in  "  Bain  and  Eivers,"  "  that  water  by  itself  haa  very  little 
power  on  rocks." 

The  limestones  that  are  exposed  to  the  dash  of  the  water 
during  the  winter  gales,  and  at  other  times  to  wind  and  weather. 
are  rapidly  corroding  away ;  next  to  them  the  limestones,  which, 
previous  to  the  lowering  of  the  lake,  were  exposed  during  the 
summer  months ;  while  the  rocks  that  are  now  exjMtsed  during 
the  summer  months  are  only  beginning  to  weather,  and  the  rocks 
that  are  below  the  summer  level  and  always  covered  with  water, 
seem  scarcely,  if  at  all,  weathered.  Moreover,  if  the  water  of  the 
lake   corroded  away  the  rocks  and  formed  the    "  Hock-bosin,"  it 

parts  of  the  lake  that  are  reepectivelf  below  the  100  and  50  feet  contour  linct ;  the 
lonner  being  eun-ounded  with  a  brokea  line,  and  the  latter  by  dota.  Mot  to  cioi'd 
the  map,  all  the  places  that  aie  leferred  to  in  thii  paper  are  maiksd  by  letten,  while 
other  namce  aio  left  out. 


-J- Mag    I86r. 


GeoL:  ISaJ.  1866 


YqI-HETIJOX. 


MAP    O  F 

tte    East    part    of 
X.OTT6S    COIRBIB 


J  . 

M  . 
N 

0  . 
P. 

Q 
R 

8  . 

T  . 
U  . 


REFERENCE 

Inms  iAcoutrrjer 
Balfyeurren 
bichiquin^ 
Ferry  of  Ibwck 

Moss 
(hvrr  liija' 
^IcryTuUtfL-Bw^ 

m 

Casde^tr 
GaJwocy 


HOTE   To  funrihe  vvfirir  Map  ofXim^th 
Caryyb  -tofffffifrjorrt  tht  Un^  U   a 
tn/Jtates  f6  and  19 . 


\ 


SojJLtJl 


TJJar^vr^isM.  tOh- 


Kinahan — Formation  of  Lough  Corrib.  491 

ouglit  to  haye  acted  more  on  the  soft  limestones  than  on  the  hard 
metamorphio  rooks.  This  seems  to  be  contrary  to  facts,  as  most  of 
the  portion  over  the  latter  is  deep,  while  nearly  all  the  shallow  part 
of  the  lake  is  cut  out  of  the  limestone.  That  the  waters  have  scarcely 
affected  the  metamorphic  rocks  since  the  glacial  period  seems  proved 
by  those  rocks — so  far  as  can  be  seen  under  the  water  when  the  lake 
is  at  its  lowest  summer  level — ^being  ice  scratched,  rounded,  and  in 
places  polished. 

If  the  water  of  the  lake  did  not  corrode  away  the  rocks,  could 
they  have  been  worn  away  by  running  water  and  the  other  subaerial 
agencies?  This  at  first  seems  to  be  impossible,  as  the  barrier  of 
metamorphic  rocks,  across  the  lake's  outlet  at  Gralway,  is  even  now 
higher  than  most  of  the  bottom  of  the  lake.^  However,  if  water 
and  the  other  subaerial  agencies  have  the  power  of  wearing  away 
rock,  it  might  not  have  been  impossible  here  ;  for  from  the  "  Bock- 
basin,"  part  of  it  being  in  a  limestone  country,  there  may  have  been 
subterraneaa  passages  through  which  the  drainage  could  escape. 
There  was  one  at  Gastlegar  that  carried  off  part  of  the  water,  and 
why  might  there  not  have  been  others  ?  In  tiie  Annals  of  the  Four 
Masters,  a.d.  1178,  and  in  OTlaherty's  History  of  H-iar  Connaught,' 
we  find  four  times  during  the  historic  period,  namely  a.d.  1178,  lldO, 
1647,  and  1683,  "  that  tiie  river  at  Galway  suddenly  went  dry.  and 
remained  so  for  a  few  hours  during  very  low  tides.'*  Might  not  this 
point  to  old  subterranean  passages  ?  If  these  did  exist,  they  would 
have  been  outlets  from  the  lake,  while  the  land  was  higher  than 
now,  but  would  cease  to  act  when  the  land  sank,  and  the  surface  of 
the  lake  was  only  a  few  feet  above  the  level  of  the  sea.  Moreover, 
they  would  be  liable  to  be  choked  up  by  the  sand,  etc.,  swept  into 
them  by  the  waves,  as  the  water  could  not  flow  through  them 
except  when  the  tide  was  very  low,  and  it  may  have  been  during 
four  of  these  very  low  tides  that  the  phenomena,  recorded  by  the 
Four  Masters  and  0*Flaherty,  occurred.  For  if  the  entrance  to  one 
of  these  passages  was  left  dry  for  a  few  hours,  or  with  only  a  small 
depth  of  water  over  it,  the  weight  of  the  water  in  the  lake  might 
force  out  the  sand,  etc.,  that  filled  the  passage,  and  so  find  a  vent 
through  which  to  flow  instead  of  down  the  open  river  at  Ghilway, 
imtil  the  returning  tide  dammed  up  the  water,  and  as  the  tide  did  not 
for  years  recede  so  far,  the  passage  would  again  be  choked  up. 

Let  what  seems  in  favour  of  subterranean  passages  now  be  con- 
sidered. On  examining  the  chart  of  the  lake  it  will  be  observed 
that  north  of  a  N.E.  and  S.W.  line,  drawn  from  Oughterard  (k  on  Map, 
PI.  X  Vin.)  to  the  south  point  of  Inchiquin  (n  on  Map,  PI.  XIX.)  the 
lake  is  generaUy  deep,  while,  southward  of  it,  it  is  shallow,  and  that 
none  of  the  latter,  excepting  the  narrow  passage  at  the  Ferry  of  Knock, 
is  over  29  feet  deep ;  ^  also  that  S.E.  of  this  line  it  is  shallowest  toward 

^  This  barrier  was  lowered  considerably  daring  the  navigation  and  drainage  works 
previously  mentioned. 

'  History  of  H-iar  Connaught,  by  Boderic  0*Flaherty,  Esq.  Edited  by  James 
Hardiman,  M.R.T.A.   Pages  28  and  29. 

'  The  depths  given  are  those  on  the  chart,  which  was  made  before  the  drainage  and 
navigation  works;  now  the  lake  is  a  little  BhaHo'Rei. 


th«  Bonth  ©nil,  wliile  it  RTfidnnlly  iloepcns  towurd  the  north,  and  on 
the  north  of  the  Hue  the  soun'lings  etill  grailiitilly  become  deeper 
until  thay  rcoch  a  tract  over  10()  feet  depp  (o  on  Map,  PL  XVIIL), 
which  Ilea  about  two  miles  soutli  of  Cong  (h  on  Map,  Fl.  XVIH.). 
Thnt  A  little  east  of  this  pond  is  a  deep  isolated  hole,  163  feet  (i  on 
Map,  PI.  XVni.) ;  also  between  Uua  pond  and  Innis  Micotreet  (j  cm 
Map,  Plat«a  XVtiI.  and  XIX.)  there  is  a  long  deep  patch  that  beare 
about  N.E.  and  S.W. ;  and  S.W.  of  the  pond  there  are  four  long 
deeps  which  have  similar  bearings;  while,  surrounding  these  deep 
plncoH,  tiicro  is  a  tract  that  also  hiu  a  similar  general  bearing,  over 
fiO  feet  in  depth.  This  area,  over  50  feet  deep,  including;  the  deep 
patches,  is  called  by  the  fishermen  on  the  lake  "  The  Old  Lough." 

At  Inchagoil  (r  on  Map,  PI.  XVHI.)  there  are  limeetones  in  si(»,  and 
also  at  Cong;  it  may  therefore  ho  safely  oonoludod  that  part  at  least 
of  "  The  Old  Lough  "  is  in  a  limestono  country,  and  m  those  liroe- 
•tonea  aro  cavernous,  which  is  proved  by  the  subterranean  pnssnges 
and  caves  between  Loughs,  Mask  and  Corrib,  there  may  also  have 
been  an  underground  passage  from  "  the  Old  Lough."  If  this  was 
lita  case  there  would  be  from  one  of  the  loweet  parte  of  the  lake — 
the  part  to  where  all  the  southern  portion  has  a  gradnol  fall — a 
paasoge,  into  which  the  drainage  of  tlio  "  Rock-basin  "  would  flow. 
These  streams,  combined  with  tho  other  subaerial  agencies,  might, 
even  though  in  the  smallest  degree,  have  helped  in  excavating  that 

That  large  tracts  of  country  are  drained  through  Bubternmean 
rivers  is  a  well-known  fact.  In  Ireland  there  Are  many  such  river 
systems  ;  one  of  the  largest  being  at  Qort,  oonnty  Gialwuy,  ivhere 
miles  of  country  drain  into  Coole  Lough,  and  &om  thence  throng 
■nbterranean  pass^ea,  five  miles  long,  into  the  sea  at  Einvarra. 
The  subterranean  river  from  "  The  Old  Lough  "  woold  have  been 
at  the  least  16  milee  long. 

The  foregoing  theory  might  account  for  the  formation  of  a  portion 
of  the  "  Rock-basin,"  but  there  is  still  the  bay  that  leada  np  to 
Maum,  where,  near  ita  entrance  and  due  north  of  Cam  Seefin  (d  on 
Map,  PI,  XVIII),  there  is  another  "deep"  that  consists  of  a  long 
narrow  gut,  over  100  feet,  surrounded  by  a  margin  over  50  feet  deep, 
(k  on  Map,  PI.  XVIII).  This  deep  could  scarcely  be  accounted  for  in  a 
similar  manner  to  that  just  now  mentioned  in  connection  with  "lite 
Old  Lough ;  "  for  while  part  at  le^  of  the  latter  may  be  in  lime- 
stone and  excavated  as  suggeated,  the  whole  of  this  gut  must  have 
been  denuded  out  of  the  hard  metamorphio  rocks ;  and  as  caverns 
or  subterranean  passives  are  rare  in  them,  tliere  oould  scarcely  be  an 
ondei^round  passage  from  this  place ;  and  if  there  was  not,  sub- 
aerial  action  would  have  no  power  to  excavate  it."    Neither  is  it 

'  Any  ono  who  can  look  <o  far  back  maj  briny  in  th«  oamt— "The  Old  Loagh" — 
u  evidence  in  hTonr  of  tbii  theory,  u  the  place  may  be  w  called  from  a  tralitioii 
handed  down  from  (be  Pre-glacial  men  "  of  the  time  when  the  lake  did  not  eiceed 
theao  limits." 

'  Full  particulan  abont  the  Coole  Longh  watar-baiin  are  given  is  the  Hen.  Qtd. 
Snrref  of  Ireland,  Ei.  ihraU  \\b  txA  \\6  q.  T- 
'  What  might  tw  GoniideT«iVat%^Q>a  ol  *.«!q^Rniiut«k^aM%i<FDto[  tlusfsttih 
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likely  that  it  was  ever  joined  to  '^  The  Old  Longh  **  as  a  rock  island 
and  a  shallow  channel  with  a  rocky  bottom  intervene. 

If  this  gat  could  not  have  been  excavated  by  snbaerial  agencies, 
was  it  formed  by  ice  ?  and  was  ice  the  principal  agent  that  denuded 
out  the  ''  Bock-basin  "  of  Lough  Gorrib  ? 

It  has  before  been  mentioned  that  the  rocks  are  dressed  and 
striated  under  the  water  of  low  summer  level ;  this  of  itself  is  a 
fact  in  favour  of  ice  action.  Of  the  stri®  there  are  various  systems. 
the  oldest  bearing  about  N.W.  and  S.E. ;  a  newer  running  with  the 
lie  of  the  Bock-basin  of  Lough  Gorrib,  and  the  newest  followiog 
different  lines  according  to  the  direction  of  the  transverse  valleys 
that  open  into  Lough  Gorrib.  These  may  respectively  be  called  the 
primary  strias,  the  secondary  sttim  of  Lough  Gorrib,  and  the  secondary 
striffi  of  the  transverse  valleys.^  The  primary  striae  are  very  general 
on  the  Garboniferous  Limestone  ground;  the  secondary  striae  of 
Lough  Gorrib  have  various  bearings  according  to  the  turnings  of  the 
valley,  and  coming  down  into  them  are  the  secondary  striae  of  the 
transverse  valleys.  From  this  it  will  be  seen  that  three  sets  of 
striae  may  occur  in  the  valley  of  Lough  Gorrib.  This  is  well  marked 
east  of  Oughterard,  for  thereabouts  are  found — ^the  primaiy  striae 
bearing  N.  40  E. ;  the  secondary  striae  of  Lough  Gorrib  bearing 
N.  80  W. ;   and  those  of  the  Owenfough  valley  bearing  N.  80  B. 

If  ice  can  scoop  out  rock,  "  The  Old  Lough "  may  have  been 
principally  formed  at  the  same  time  as  the  primary  striae  (as  the 
general  bearing  (about  N.E.  and  S.W.)  of  botli  is  the  same),  by  the 
sheet  or  nappes  of  ice  that  is  supposed  at  one  time  to  have  covered 
Ireland.  If  the  movement  of  this  sheet  of  ice  was  firom  the  N.E.  it 
would  have  plunged  over  the  high  ground  at  Gong  and  scooped  out 
a  hole,  having  a  much  greater  power  if,  previous  to  the  ice  period,  a 
lake,  as  before  suggested,  existed  hereabouts.  On  looking  at  the 
map  (PI.  XVni.)  it  will  be  seen  that  "  the  deep"  forks  on  eiUier  side 
of  Inchagoil,  and  that  there  are  three  small  spaces  in  "  The  Old 
Lough"  which  are  less  than  60  feet  deep.  These  would  seem  to 
be  in  favour  of  hills  and  hollows  existing  here  previous  to  the 
action  of  the  ice. 

The  previously  mentioned  deep  gut  on  the  north  of  Gam  Seefin 
would  lie  in  the  course  of  the  glacier  that  came  down  the  Maum 
valley.  At  the  west  end  of  this  gut  there  is  a  barrier  of  rocks  across 
the  valley.  K  this  barrier  once  extended  farther  east  than  it  now 
does,  and  if  ice  has  a  similar  or  greater  power  of  cutting  back  a 

tbat  in  one  place  there  is  a  hole  exactly  the  same  depth  as  the  isolated  hole  in  **The 
Old  Lo.igh,"  viz.,  162  feet ;  and  also  that  in  the  metamorphic  rocks  there  are  heds 
of  limestone,  one  of  which  might  possibly  be  so  placed  that  it  joined  into  the  Carboni- 
ferous Limestone,  and  through  it  the  passage  ran.  However,  against  it  is  the  fact 
that  in  the  neighbouring  hills  no  subterranean  passages  occur,  and  the  boundary 
between  the  metamorphic  rocks,  and  the  Carboniferous  Limestones  can  be  traced  by  the 
streams  that  flow  down  the  hills,  taking  the  ground  as  soon  as  they  come  on  the 
latter. 

>  For  particulars  about  primary  and  secondary  stris,  see  Paper  by  the  author — 
**  Notes  on  some  of  the  Drift  in  Ireland  "—read  before  the  B.G.S.L  "DuhUsL 
Quarteily  Journal  of  Science,"  Oct.,  1866. 
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fall  than  runuin;;  water,  it  niii^bt  liavo  excavated  tlio  gnt :  for  tl 
ice  would  first  have  slid  over  a  full  near  llie  east  end  of  the  gat  and    i 
Boooped  out  a  hole,  and,  as  the  fall  was  cut  back,  the  hole  would 
become  lotiger  and  longer  till  at  last  the  gut  we  now  find  waa 
formed. 

Lackftvrea  {b  on  Map,  PI.  XVm.)  is  a  high  ateep  hill  close  to  the 
lake,-  and  if  ice,  eliding  dowu  a  uteep  slope,  can  cnt  into  a  rock.,  | 
there  ought  to  be  a  hollow  at  it«  base.      On  looking  at  the  chart  , 
this  ie  found  to  bo  the  case,  aa  the  soundinga  suddenly  change  fJom 
about  20  to  from  60  to  SO  feet ;  tliis  deep  is  marked  c  on  Map,  FL   ' 
XVni.    The  hillfi,  N.  and  N.W.  of  Cam  Seofin.  approach  dose  to 
the  margin  of  the  lake,  and  at  their  base  there  is  alw>  a  deep.    In  k 
fiimilar  manner  the  deeps  N.W.  of  •*'  The  Old  Longh "  would  ba 
formed  by  the  ice  from  the  hills  on  the  nortJi,  and  the  dotpa,  S.W.    i 
and  8.  of  Inobagoil,  by  the  ice  plunging  over  the  hills  tbat  now     1 
appear  as  either  islands  or  shoals.  1 

In  the  valley  of  the  Owenfongh,  the  rocks  have  the  appearanca  ' 
as  if  a  large  glacier  once  flowed  out  of  that  valley  into  tlie  valley  r 
of  Lough  Corrib,  and  Lough  Corrib  extends  in  an  elbow -shapod  bay  | 
towards  it.'  ' 

Might  not  this  elbow  be  dne  to  the  Owenfough  valley  glacier 
plunging  over  the  bar  of  rock,  on  which  Ougbtcrard  now  slands  and 
cutting  out  tlie  rock.  In  a  similar  manner  the  glaciers,  coming 
down  thu  B,  and  W.  valley  north  of  Rnockaleeky,  which  lies  a  little 
west  of  KosB  (p  on  Map,  PI.  XIX.),  would  cut  out  Ower  Bay  («  on 
Map.  I'l.  XIX.)  ;  and  the  glaciers  out  of  the  valley  at  Moyciillen  (» 
on  SIiip,  PI.  XIX.)  MoycuUen  Bay  (r  on  Map,  PI.  XtX). 

On  the  east  side  of  the  Lough  simdarly  circumataiiced  bays  occur, 
but  they  oould  not  be  pointed  out  except  on  a  geological  m^,  being 
now  filled  with  bog  or  alluvium.  Another  fact  in  favour  of  the 
Lough  Corrib  Valley,  being  an  ice-scooped  rock  basin,  is,  that  in  the 
north-west  portion  of  the  lake,  which  is  nearly  surrounded  by  lulls, 
and  where  the  primary  strife  must  be  deflected  considerably  by  tiiB 
difierent  mountains,  the  islands  are  scattered  irregularly  about,  while 
in  the  rest  of  tJie  lake,  which  is  open  to  the  N.E.,  nearly  all  the 
islands  have  a  similar  bearing  to  the  primary  striie :  as  if  their 
nucleus  were  originally  "  Tors"  or  "Boches  Moutonnee"  in  tlie  ioe 
stream.' 

I  have  now  laid  before  my  readers  the  facta  remarked  in  connec- 
tion with  the  "  Eock  basin  "  of  Lough  Corrib,  and  which  seem  to  sug- 
gest the  following  concluaions  : — That  the  ext«nt  of  the  lake  in  the 
hmcstone  country  has  increased  in  those  places  where  the  water  and 
tlie  atmospheric  agencies  combined  could  act  on  the  limestone  ;*  but 


'  Tbe  lie  of  the  isliinda  can  bo  belter  seen  on  s  largOT  map. 

■  Althougli  its  Buperfioial  estEiit  has  increased  in  some  plac«s,  it  reaUj  Iiu  be«n 

EBitly  curtailed,  for  numj  of  the  taife  bsTS,  aa  preTiouily  mentioned,  are  filled  QD  hj 
g  and  allUTium.    These  coald  not  be  deaocd  until  the  geolo^cal  mspi  gniroimdiiig 
tlte  lake  are  published. 
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that  its  depth  seems  not  to  have  increased,  as  the  lake  waters  by 
themselves  have  little  or  no  denuding  powers.  That  after  the 
general  features  of  the  country  had  been  formed  by  marine  denuda- 
tion, and  previous  to  the  Glacial  period,  subaerial  agencies  may  have 
excavated  part  of  the  Bock-basin  ;  the  drainage  at  that  time  finding 
an  exit  through  one  or  more  subterranean  passages ;  but  that  the 
greater  part  of  the  "  Rock-basin"  was  cut  out  by  ice ;  first,  by  the 
movement  of  the  ice-field  that  once  covered  Ireland,  and  afterwards 
by  the  local  glaciers,  those  of  the  valley  of  Lough  Corrib  and 
Maum,  and  the  transverse  valleys. 

That  the  subaerial  denudation  was  not  since  the  end  of  the  Glacial 
period  seems  evident,  for  as  before  mentioned,  all  the  rocks  that  can 
be  seen  under  the  water  are  ice-rounded  and  scratched ;  also  the  last 
movement  of  this  part  of  Ireland  appears  to  have  been  upward,  not 
downward  :  ^  it  might  possibly  have  taken  place  in  the  Glacial  age, 
that  is,  after  the  ice-field  ceased  to  move  in  one  general  direction, 
but  while  glaciers  flowed  down  the  different  valleys  and  slopes. 


V. — ^Thtcobbtioal  Bemabks   on   the   Gbavsl  and  Drtet  of  thb 

Fknlands. 

By  Hab&y  G.  Sbblet,  F.6.S. 

Of  the  Woodwardian  MuBeum  in  the  Uniyenity  of  Cambridge. 

1.  Bovlder-clay, 

THE  cliffs  of  the  Norfolk  coast  give  conclusive  evidence  that, 
before  the  denudation  which  formed  the  drifts  had  begun,  the 
level  of  Eastern  England  was  not  lower  than  it  is  now.  On  that 
coast,  at  Weyboume,  is  seen  the  western  end  of  a  shell-bed  which 
holds  the  place  of  the  Norwich  Crag.  But  along  to  Hunstanton,  up 
the  Wash,  over  the  flat  lands  of  Cambridgeshire,  so  little  above  the 
sea-level,  there  is  no  trace  of  Crag,  and  no  evidence  that  it  was 
ever  there.  At  Norwich,  and  south  and  north,  the  Crag  is  covered 
with  thick  gravels,  which  do  not  appear  to  affect  its  preservation. 
And  hence  it  may  be  inferred  that  the  absence  of  Crag  in  the  Fen- 
lands  is,  probably,  duo  to  something  more  than  "  moving  accidents  by 
flood  and  field"  The  way  in  which  the  Forest-bed  extends  down  to 
the  water  side,  and  the  bones  dredged  firom  it  out  at  sea  ;  the 
nature  of  the  lacustrine  deposit  over  it,  and  the  fluviatile  strata  at 
Mundesley,  seem  to  show  that  before  the  Drift  age  came  on,  that  part 
of  Norfolk  extended  further  north.  K  the  Crag  was  not  formed  in 
the  Fens  or  on  the  adjacent  coast,  it  could  only  have  been  because  the 
sea  had  not  access.  What  little  is  known  of  the  laws  of  elevation 
and  subsidence  of  land  does  not  favour  a  gratuitous  assumption  that 

^  In  places  on  the  north  shore  of  Galway  Bay,  peat  with  the  roots  of  trees  is 
found  below  high  water  mark  ;  however,  this  does  not  prove  that  the  land  has  sunk, 
because,  at  the  present  day,  about  two  miles  west  of  Galway,  between  Blackrock  and 
Blake's  Hill,  there  is  a  morass  in  which  peat  and  trees  are  growing.  This  latter  is 
divided  from  the  sea  by  a  barrier  of  sand  and  ^vel,  and  in  the  places  where  peat  is 
now  found  below  high  water  mark,  similar  bamers  may  once  have  existod* 


.«^^3M  t.'^"*^.*^W»*l: 


nn  elevation  affected  Western  Norfolk,  But  wore  it  so  or  not,  it  ' 
Huustanton  thore  tenuiiiati-s  a  cliff  which  rertpjwara  over  the  Wadl 
at  Womfloot  with  tlie  aiuutt  rocke  ;  and  were  tbeeo  oliSs  conneoted,  > 
Cretaceous  barrier  would  dam  out  the  sea,  aud  no  Crag  ooald  bo  formed 
in  the  Fons.  And  u  there  in  no  evidenoe  that  it  could  have  boea 
eipoaed  to  the  son  during  the  Tertiary  periods,  I  am  propiured  to 
Bu^^est  that,  before  the  Drift  began,  this  barrier  was  not  broken 
through. 

At  the  dose  of  the  Cn^  age,  as  the  island  was  subeiding,  erory 
part  of  it  must  have  come  Bucceesively  under  the  action  of  lh« 
breakere  ;  and  the  result — denudation.  But  of  the  detritus  the  tracM 
are  not  clear.  For  when  the  Boulder-clny  npi>ear8,  so  for  as  may  ba 
judged  from  included  fragments,  it  is  not  to  any  extent  a  drift 
of  local  dotritus,  but  come  swoeiiing  down  from  the  land  of  Plutonio 
and  old-life  rocks,  whoae  hills  seem  to  have  been  sawn  and  gnted 
with  ice.  It  may  be  that,  during  this  earliest  Drift  age, — 
lu,  mut-faigh,  cioe  floiting  by, 
Ai  green  u  emenlil, — 
but  I  have  not  found  in  tlds  locality  a  vestige  of  iceberg  action.  Of 
glader  action  the  deposits  of  the  Feulands  offer  no  traces,  nnlen 
the  fragments  of  northern  nx;ks  be  held  to  prove  that  one  gnat 
glacier  etretched  from  the  Tweed  to  the  Thames,  of  which  there  may 
be  as  much  likelihood  as  that  the  ice  of  the  Caucasus  excavated  the 
Block  Sea.  Tliia  mnv  have  been  a  long,  slow  period,  for  under  tha 
Norfolk  drift  r.rr  slirl!.;  ill  tJR-  Ifoul.V-v-rl.y  .ii'-'  ^l-.l'-:  an.l  .n.'nrino 
shells  are  met  with  at  every  elevation  up  to  the  top  of  Uoel  Trytes 
Some  may  have  come  with  the  drifted  material ;  bnt  whether  living 
near  where  found,  or  brought  from  afar,  they  equally  indicate  & 
continuous  sea  shore  changing  so  slowly  that  the  life  of  tiie  maigin 
followed  it. 

In  the  typical  section  at  Hasborough,  in  Norfolk,  Boulder-daj 
covers  the  laminated  beds,  and  is  overlaid  by  the  contorted  drifts 
above  this  is  an  Upper  Boulder- clay,  and  finally  gravels.  The 
Boulder-clay  of  Muswell  Hill,  near  London,  that  of  Ely,  and  the 
Lswcr  Boulder-clay  of  Norfolk,  contain  the  same  rocks,  and  present 
substantdally  the  same  characters.  The  Hunstanton  Bed  Rock  ocouit 
at  MuBweirilill,  at  Ely,  and  on  the  Norfolk  coast  The  Ely  Boulder- 
day  contains  thick  specimens  of  Tellina,  exactly  like  those  so  char- 
acteristic of  the  Norfolk  Boulder-clay.  This,  to  me,  suggests  that 
the  Ely  deposit  is  as  old  as  the  old  Bonlder-day  of  the  Eastern 
Counties.  I  am,  moreover,  led  to  believe  that  it  is  the  oldest  drift 
of  the  Cambridge  district,  from  the  fact  that  it  rests  on  beds 
which  have  since  been  removed  from  the  country  round,  and  that  it 
would  almost  have  disappeared  but  for  the  fault  letting  down  a 
wedge  of  it  into  tlie  Boswell  pit,  where  it  is  at  least  some  60  feet 
thick.  And  measurements  show  that,  at  the  date  of  the  fault,  Ely 
Hill  must  have  been  from  lOO  to  200,  or  more,  feet  higher  than 
it  is  now. 

^e  regular  character  of  the  Boulder-clay  on  the  Norfolk  ooast 
would  lead  to  tlificoiicluKU)a\h^il'«Baw«nawhat  uoiformly  spread 
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over  the  oonntry,  and  originallj  did  not  merely  cap  hills  or  fill 
valleys  as  it  does  now-— at  least,  in  this  district  If  this  is  assmned, 
it  is  difficult  to  explain  what  has  become  of  all  the  solid  substances 
which  wonld  be  contained  in  a  regular  stratum  of  even  20  feet  of 
drift,  or  whence  such  a  deposit  could  have  come.  And  I  should 
rather  be  prepared  to  believe  that  the  Boulder-day  was  only  par- 
tially spread  than  that  its  solid  rocks  and  fossils  could  melt  into 
thin  air.  In  many  cases  what  is  now  the  higher  land  may  have 
arrested  the  passage  of  the  drifting  ice,  and  the  melting  would 
ibioken  the  Boulder-day. 

I  am  &r  from  asserting  that  all  the  Boulder-day  was  formed 
during  this  period  of  subsidence ;  or,  in  this  manner,  some  at  least 
was  constructed  during  the  subsequent  age  of  uprising. 

lliere  can  be  no  doubt  that  the  gravels  of  Hunstanton  came  from 
the  Yorkshire  area.  The  presence  of  a  sandy  variety  of  the  Hun- 
stanton Bock,  rounded  into  water-worn  boulders,  would  seem  to 
indicate  a  similar  origin  for  the  coarse  gravd  of  the  Gk)g-magogs. 
The  brown  Boulder-day  of  Elsworth,  where  it  rests  on  the  stratified 
beds,  has  a  large  per  centage  of  Oxford  and  Kimmeridge  day  fossils 
with  some  of  the  Lias.  Bluntisham  abounds  in  Liassic  fossils,  with  a 
few  from  Upper  Chalk.  This  too  may  indicate  a  northern  origin. 
Fossils  from  the  clay  at  March  are  more  local.  At  Bourn  and 
Longstow,  with  many  local  forms,  there  is  a  large  proportion  which 
may  have  come  from  the  northern  oolites.  So  that  the  contents  tend 
to  show  that  much  of  the  material  of  Fenland  Boulder-clay  came  from 
the  Yorkshire  area.  Against  this  is  the  fact  that  on  all  the  hills  in 
the  Fens  and  its  borders  the  drift  and  coarse -gravels  are  found  only 
on  the  south  and  south-east  slopes,  which,  however,  shows  that  by 
subsequent  denudation  they  were  removed  from  the  sides  facing  the 
old  sea. 

2.  Coarse  Gravd. 

The  Fenlands  offer  few  memorials  of  what  happened  during  the 
snoceeding  age  of  elevation.  There  is  no  contorted  drift  as  in 
Norfolk  and  Suffolk. 

In  this  area  Boulder-clay  is  rardy  overlaid  by  graveL  One 
instance  may  be  seen  in  the  Ely  Clay  pit ;  others  on  the  Hog's 
Back,  going  to  St.  Neots ;  others  on  the  Gk)g-magogs.  All  are  cases 
of  gravel  on  hills.  The  gravel  of  Ely  is  pcotly  a  fine  deposit, 
and  shows  abundant  evidence  of  having  been  regularly  arranged 
in  water.  It  does  not  cover  the  Boulder-day,  but  only  fills  a 
cavity  in  it ;  and  from  its  small  extent  looks  as  though  denuded : 
it  is  largely  made  up  of  flints. 

In  the  gravels  are  found,  only  more  sparingly,  all  the  rocks 
which  compose  the  Boulder-clay.  But  there  is  something  more,  for 
in  this  district,  where  the  hills  are  of  Chalk,  the  mass,  especially  of 
the  low  land  gravels,  consists  of  flint.  At  Peterborough,  where  the 
high  land  is  oolite,  the  gravel  consists,  to  some  extent,  of  rounded 
calcareous  pebbles.    At  Hunstanton  it  is  chiefly  sand. 

I  do  not  suppose  that  the  existence  of  coarse  gravels  on  hill%^  Vikib 

VOL.  ni. — no,  TXIX.  ^^ 
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ttw  Gog-mapip,  Hnraton.  luitl  StapleforJ,  imlicates  that  boforw  thn 
gnrel  wna  depi.isitcd  these  hills  were  a  coutmuoiiit  table-land.  Bnt 
H  tlLu  rocks  mnkiiig  the  gravels  as»  tlie  eame  as  those  of  the  old 
Bonliler-clay,  and,  bs  in  tie  caeo  of  the  Gog-niagog,  the  Bonlder- 
d*T  itfielf  can  ho  seen  a  little  further  down  the  hill,  these  seem 
nUi6r  to  be  examples  of  rcconstmcted  BouIdcr-clay,  washed  of  iU 
mnd,  and  converted  into  gravel.  Seeing  that  these  deposits  were 
arnuiged  during  upheftval,  it  may  bo  aaiJ  as  a  rule  tJiat  the  oldest 
beda  will  be  at  the  higher  levela. 

As  the  aountry  arose  from  out  the  icy  sea,  many  Upper  Chalklands 
nuut  have  oome  under  the  power  of  the  moving  water.  And  aa 
fliida  must  have  been  floated  out,  and  sunk  or  stranded  on  the  low 
hills.  Ah  the  land  rose  higher,  these  in  their  turn  would  bf>  wWied. 
wad  this  would  explain  tlio  larger  proportion  of  flinte  at  tho  lower 
levelH. 

ITius  by  stranding  of  flints  and  washing  away  tho  mnd  from 
Boulder- clay,  the  coarse  gravels  may  be  accounted  for.  Many  oon- 
■damtions  show  that  the  Boulder-cUy  was  at  this  time  more  widely 
roiead.  And  while  tho  effect  of  the  upheaval  has  been  to  ^vash  tlio 
Bonlder-clay  into  gravel  at  high  levels,  at  low  levels  it  must  liaTo 
been  swept  into  holei  and  valleyt,  with  tlie  additimi  of  mw^  bmt 
mud  and  inaiiy  looal  fbaailB. 

S.  Dtponli  iwwer  (i^  fl«  ffae  Gnxed  t^Ae  fUu. 

Out  in  the  Fen  tliere  is  little  evidence  of  gravel,  except  near 
high  plftccB  which  are  built  upon ;  hut  the  black-peat  ooveia  the 
country  like  a  pall,  hiding  everything.  One  section  indicates, 
at  Drayton,  peat  under  clay,  and  gravel  under  peat.  Professor 
Pryme  has  told  me  of  other  similar  sections,  and  Mr.  Marshall,  of 
Ely,  has  communicated  one  from  near  by,  which,  as  typical  of  all,  I 
will  here  give.  First,  he  found  peat  eight  feet  thick,  under  whidi 
is  a  clay  known  to  the  workmen  as  "  Buttery-clay."  Under  this  a 
yew-tree  stood  erect,  well  preserved  as  high  as  the  clay  reached,  but 
rotted  off  in  the  peat,  which  was  filled  with  its  branches  and 
Bplinters.  The  tree  stood  on  a  fool  of  gravel,  below  which  was 
Kimmeridge-clay.  Two  similar  sections  from  near  Whittlesea  are 
given  by  Dr.  Porter,  in  bis  Geology  of  Peterborough,  in  one  of 
which,  in  place  of  gravel,  was  a  hed  made  up  of  sbells  of  tite 
common  edible  cockle.  But  the  mammalian  remains  are  chiefly 
found  at  the  top  of  tho  lower  bed  of  peat,  and  the  marine  ones  in 
the  Buttery-clay,  in  which  are  also  found  Otlrete  Gardiwat  Serobie*- 
iarim,  etc.  The  Marl-bed  described  by  Mr.  Hamilton  between  the 
upper  and  lower  peats,  appears  to  be  a  freshwater  condition  of  the 
Buttery-clay.  Half  a  mile  nearer  St.  Ivee  than  Drayton  Gate  House, 
was  a  section. 

Earth       1  foot. 

Blue-block  Clay     1  foot 

Peat         S  feet 

Below  which  was  black  gravel,  from  which,  at  eight  feet  from  the 
sorfaoe,  was  obtained  ^it  cit  ^Cub  «s.Usx  oC  a  red  deer.     And  at 
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Wisbeach  St.  Mary's,  three  miles  west  of  the  town,  in  a  clayey  bed 
at  a  depth  of  fifteen  feet,  were  found — 

TeUina  Miqua, 
Cardium  edvle, 
Scrobictdaria  piperita, 

examples  of  which  are  preserved  in  the  Wisbeach  Mosenm.  The 
mammals  of  this  clay  are  the  Walrus  and  Grampus,  and  a  large 
Whale.  The  upper  bed  of  peat  is  long  anterior  in  date  to  the  forma- 
tion of  Whittlesea  Mere,  seeing  that  it  exists  on  the  site  of  the 
Mere,  capped  with  two  feet  of  gravel.  The  graveJ  and  shell  bed 
below  the  lower  peat  are  clearly  marine.  The  Buttery-clay  and 
shells  above  that  layer  are  also  marine,  while  the  erect  position  of 
the  trees  show  that  the  peat  was  not  drifted,  but  clearly  an  old 
land  surface.  Thus  there  is  evidence  of  several  alternations  of  level 
and  different  conditions  of  the  country  since  the  gravel.  In  the 
tipper  peat  Mr.  Carter  found  a  Bos  primigenius  slain  with  a  large 
chipped  flint  (of  late  aspect)  which  was  driven  into  the  brain. 

^or  would  the  fauna  approximate  the  old  peat  period  to  the 
present  time. 

Bos  frorUosus, 

Bos  prtmigenitiSf 

Cervus  megaceroSy 

are  old  peat  species  now  extinct,  which  also  belong^  to  the  gravel 

and  cave  deposits. 

Carets  lupus.  Castor  Europeus,  Sus  serofa, 

Cervus  elaphus^  Cervus  capreolus,  Lutra  vulgaris, 

are  Fen  Fossils,  which  also  occur  in  the  gravel  and  caves  of  other 
localities,  though  not  near  Cambridge. 

The  only  animal  in  the  Fens  which  does  not  occur  in  cave  or 
gravel  is  Ursus  aretos. 

Other  remains,  such  as  teeth  of  hippopotamus  and  rhinoceros,  may 
have  been  washed  out  of  the  gravel. 

A  fauna  is  found  in  the  uppermost  gravel,  which  in  preservation 
would  appear  to  be  no  older  than  this,  whilst  all  the  species  seem  to 
be  now  living. 

4.  Fine  Gravels  of  the  Plains. 

a.  Physical  considerations  throw  little  light  on  the  relations  of 
these  deposits.  The  top  of  gravel  is  often  undulated,  and  nearly 
every  gravel  pit  shows  some  indication  of  this  darker  layer,  out  of ' 
whidi  so  often  descend  the  structures  called  pipes.  The  flexures 
have  sometimes  been  attributed  to  coast  ice,  but  from  numerous 
sections  and  observations  on  ground  from  which  trees  have  been 
removed,  I  believe  that  they  merely  mark  the  site  of  an  ancient 
forest.  The  bedding  too  may  deceive.  In  a  section  of  Potton 
sands,  at  Potton,  I  was  able  to  see  the  process  going  on  by  which 
the  beds  were  coloured.  Between  two  oblique  and  comparatively 
impervious  bands  of  oxide  of  iron,  there  was  loose  sand,  and 
stietching  over  this  in  curves  were  films  of  colour  e^d^^^^^  ^<6- 


posited  by  peroolatiiiff  water;  and  iHieie  the  aand  it  oome,  Aflie 
the  ooloor  u  dazk.  Henoe  I  would  wagg^  ttat  the  gmvel  mqr 
have  been  oolomed,  sinoe  it  waa  depooited,  by  waton  dzaining 
intoitr 

The  oommiimtion  and  angularity  of  the  flints  of  oome  indioatBB 
the  action  of  Ibro^  buGt  whether  en  water  only^  or  water  and  tsarit^ 
Uiere  is  nothing  to  show. 

The  physiocd  ffeogiaphy  demonstratea  that  I3ie  action  of  wrtar 
could  only  have  been  marine.  And  it  could  only  haTe  been  bj  a 
grand  extension  jof  the  Waah  over  the  Fenlandy  that  the  Upper  C9hi^ 
and  local  loolay  and  the  old  Boiilder<day  were  dennded  to  fiucm  the 
gravels.  A  common  section  of  fiJse  beading  fiom  BamwaE  lepie- 
sents  Buoih  conditionB  of  currents  as  are  indicated  by  tibe  afaoals 
of  estoaries. 

^  In  the  Cambridge  area  land  and  freshwater  shells  are  finmd  in 
the  gravel  of  most  places.  At  Overton  and  Whittlesea  the  shells 
have  a  land  and  braddsh  water  character.  At  Hmmtanton  tliey  are 
marine,  and  such  as  now  live  on  our  coasts.  At  MaidL  they  are  not 
only  marine,  but  have  an  arctic  aspect  At  Doddington  and  Drayton 
they  are  also  marine.  Those  of  Barnwell  occor  in  the  mail-liandv 
which  Mr.  C.  M.  Doughly  finds  to  consist  largely  of  Chalk  and  Upper 
Greensand  fbraminifera.  This,  like  the  phyooal  geography,  sog^ 
gests  a  Bouthem  and  S.E.  origin  for  the  Cambridge  portion  of  the 
gravel.  The  shells  are  generally  well  preserved,  but  there  is  no 
evidence  that  they  lived  near  where  now  found.  There  are  some- 
times  other  thin  marl  beds  above  the  main  one.  Now  this  may 
either  indicate  that  by  upheaval  the  country  became  fluviatile  and 
lacustrine,  or  that  from  some  unknown  cause — such  as  silting  up, 
the  sea  lost  its  tidal  action,  and  the  estuaries  only  brought  down  fine 
mud.  Perhaps  in  some  cases  the  former  of  these  suppositions  best 
explains  the  sum  of  the  facts;  but  the  other  view  may  also  he 
true.  Therefore,  though  the  deposit  is  in  the  main  marine,  the 
fresh  water  band  shows  that  the  change  was  gradual,  and  that 
since  the  period  of  coarse  Gravel  the  country  had  become  capable 
of  supporting  many  kinds  of  life. 

The  marine  shells  of  Hunstanton  by  their  aspect  belong  to  the 
close  of  the  Gravel  age.  Those  of  March  are  in  gravel,  which  is 
contained  between  Boulder-clays,  and  obscure  in  age.  Judging 
from  their  arctic  aspect  they  might  belong  to  the  Boulder-clay  age, 
but  the  Wash  would  be  a  very  likely  place  to  cut  off  and  retain  a 
retreating  colony.  Reconstructed  Boidder-clay  and  gravel  may  both 
be  results  of  the  same  cause,  and  as  those  of  Doddington  are  in  no 
way  connected  with  Boulder-clay,  their  relation  to  that  bed  is 
probably  accidental.  There  is  no  reason  for  giving  a  different  age 
to  the  sea  shells  from  Drayton ;  and  here,  though  Boulder-clay  is 
near,  gravel  is  the  superficial  bed.  The  aspect  of  the  country,  the 
shells  of  March,  and  considerations  from  the  freshwater  beds  of 
Cambridge  gravels,  induce  ino  to  regard  this  as  the  oldest  of  tlie  Fen 
gravels,  probably  formed  between  the  coarse  gravel  and  the  marl 
heds  of  ttie  Gravel  oi  ttio  "Plaina. 
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Summary. 

1.  The  brown  Bonlder-clay  corresponds  with  tiie  brown  Clay  of 
ilie  Eastern  counties,  and  is  oldest. 

2.  Then  the  hill  gravel,  the  bine  Bonlder-day,  and  perhaps  the 
shell  bed  of  March  corresponds  to  the  contorted  ^rift 

8.  As  elevation  progressed,  the  Fenlands  wonld  become  one  great 
fiord,  ramifying  at  the  Cambridge  end  np  the  sonthem  valleys  in 
the  Chalk.  First  the  coarse  gravels  of  low  levels  were  formed,  and 
finally,  during  a  long  period — for  the  flints  are  wonderfully  worn — 
the  fine  gravd  of  the  plains.  After  which  the  comitry  was  elevated, 
and  the  sea  denuded  the  superficial  beds  and  retired.  This  corres- 
ponds to  the  Upper  Boulder-clay  and  coarse  gravel  of  the  Norfolk 
section. 

4.  Now  rivers  cut  their  channels,  and  there  commenced  luxuriant 
vegetable  growth,  which  corresponds  with  the  excavation  of  the 
Mundesley  river  and  the  Mundesley  peat. 

5.  Then  a  depression,  during  which  was  formed  the  Buttery-clay 
of  the  Fens.  This  corresponds  with  the  Upper  Sands  and  Gravel  of 
Mnndesley. 

6.  And,  finally,  comeB  the  second  peat  and  the  present  state  of 
nature. 

I  believe  this  succession  is  true  for  a  far  larger  area  than  the 
Fenlands,  perlutps  for  all  Great  Britain. 


VI. — On  a  Bed  of  Chalk-flints  nbab  Spa. 

Bt  J.   A.   BiBDS,  £80. 

rnHE  fashionable  Belgian  watering  place,  Spa,  is  situated  1000  feet 
JL  above  the  sea,  in  the  centre  of  a  circle  of  hills  called  the  High 
Moors  (Les  Hautes  Fauges),  a  wild  and  desolate  tract  covered  with 
peat-bogs  and  heaths,  themselves  some  600  to  800  feet  above  the 
town.  Immediately  above  Spa,  and  opposite  to  it,  there  are  two 
other  distinct  hills,  of  lesser  height,  the  limits  of  which  are  definitely 
marked  out  by  streams  or  deep  valleys,  and  these,  together  with  the 
*'  High  Moors''  and  their  rock,  constitute  the  leading  geographical 
features  of  the  immediate  neighbourhood. 

The  chief  geological  constituents  of  the  district  consist  of  Silurian 
Bhenan,  Devonian,  and  Carboniferous  rocks,  together  with  the  allu- 
vium of  the  Wayai,*  and  the  diluvium  descending  to  it  from  the 
summits  of  the  High-Moors  Hills.  But,  upon  the  crest  of  the  latter, 
a  little  to  the  right  of  the  road  from  Spa  to  the  village  of  Francor- 
champs,  there  is  a  thin  bed  of  chalk  flmts,  of  perhaps  a  mile  square 
in  extent,  strewed  over  the  peat  or  embedded  in  it,  forming  one  of 
the  most  interesting  geological  phenomena  in  the  neighbourhood. 

The  bed,  as  far  as  I  am  aware,  is  completely  isolated,  the  nearest 
cretaceous  deposits  being  those  of  Maestricht  and  Aix  la  Chapelle, 

^^  The  Wayai  is  a  small  stream,  having  its  sonree  in  the  Moors  eastward  of  Spa, 
which,  after  flowing  by  the  town,  turns  sharply  to  tiie  north  and  continaes  its  coune 
in  a  line  parallel  with  the  railway  to  the  Ywire,  a  tributary  o£  the  Msraa^. 
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the  appioxunating  pomt  of  whkh,  aooordmg  to  M.  Dmnonlf s  Bm, 
is  a  bttle  north  (^  liimbiirg,  twenty  miles  off,  the  next  neaxest^  the 
liosnee  beds  near  Namor,  and  the  next  at  Mont  (60-70  milea).  ^  Tte 
flints  are  generally  of  a  yellow  or  brown  oolour,  with  a  coating  of 
white  ohalk ;  a  few  are  puzple  and  red  and  of  different  ahades^  end 
they  vaiy  in  size  from  that  of  a  man's  head  to  the  smallfiit  dbip ; 
they  lie  scattered  over  4he  cart  n>ads  crossing  the  moor,  or  out 
up  upon  the  ditch  banks,  or  imbedded  here  and  there  in  their  sideik 

They  appear  to  contain  a  conidderable  variety  <tf  fiMsilsb  as  in  a 
search  of  uuee  or  four  hours  I  found  from  fifteen  to  twen^  distinct 
species  of  shells,  echini,  etc.  Th^  belongs  probably,  to  an  age 
contemporaiy  with  the  Upper  or  flinty  Chalk  of  the  British  lalefc 

The  most  interesting  inquiry,  however,  concerning  tfaem  is  as  to 
their  origin  in  this  spot  How  did  they  come  there  ?  Are  they  the 
relics  of  the  original  chalk  ocean  left  ta  site  where  tbey  were  first 
formed,  and  if  so,  were  ihey  once  connected  bv  a^xmtinaoaa  band, 
with  the  larger  masses  of  Uaestiicht  or  Losnee,  the  rest  of  whioh 
has  since  been  swept  away?  or  veere  they  origimdly  a  small  iadlaled 
formation  ?  or  did  they  form  a  shoal  or  shi^e  beadi  brought  by 
currents  from  elsewhere?  (The  foot  that,  thou^  most  of  the  flints 
are  angular,  some  are  rolled  and  waterwom  mi^it  seem  to  fovosr 
the  latter  hypothesis).  Or,  lastly,  have  they  been  brought  to  their 
present  position  during  the  Glacial  period  by  icebeigs  or  floating  ioe. 
In  view  of  Buch  a  solution,  one  natnally  looks  around  for  other  signs 
of  glacial  action,  and  they  arc  apparently  not  wanting. 

Tho  whole  northern  slope  of  the  hills  below  the  point  where  the 
flints  occur  is  covered  for  a  mile  or  two,  down  to  the  bed  of  the 
Wayai,  with  a  thick  coat  of  mud,  including  fragments  of  rock.  It  is 
seamed  in  different  directions  by  the  hill  streams,  often  to  a  depth 
of  12  to  14  feet,  and  a  cutting  in  the  new  railway  to  Luxembuig 
near  the  river  bed,  displays  a  section  of  nearly  20  feet,  without 
reaching  the  bottom.  A  formation  of  such  width  and  thickness  can 
hardly  have  been  caused  by  the  Wayai,  which  is  an  insignificant 
stream  only  a  few  feet  wide.  It  seems  much  more  natural  to  sup- 
pose that  it  is  due  to  the  melting  of  icebergs  or  float-ice.  One  can 
imagine  the  frozen  seas  of  the  north  sending  out  icebergs  and  fields 
of  ice  over  tho  area  now  lying  between  Maestricht  and  Spa,  and  if 
the  hills  then  had  the  same  relative  elevation  as  at  present,  a  beig 
would  clear  the  summits  south  of  the  Yesdre,  and  then  standing 
upon  the  hills  above  Francorchamps  and  melting  there,  would  leave 
its  deposit  of  chalk  flints  and  pour  down  torrents  of  mud  towards 
the  valley  of  the  WayaL 

Such  may  seem  a  not  impossible  origin  of  the  deposit  in  question, 
but  should  any  experienced  geologist,  visiting  Spa,  think  it  worth 
while  to  examine  die  locality,  he  might,  perhaps,  be  able  to  decide 
in  a  very  short  time  whether  this  or  any  of  the  other  hypotheses  I 
have  suggested  is  the  most  natural.  If  the  ice-origin  of  the  flints  is 
correct,  tibe  limits  of  the  sea  during  the  Glacial  period  would  have 
to  be  extended  one  or  two  degrees  southward  of  the  line  indicated 
in  Sir  C.  LyeU's  map  ^"  iknXi^svnJc^  ol^^lbsar  ^.  ^76.) 
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M.  D'Omalins  D'Halloy's  aoconnt  of  the  Geology  of  Belgium 
appended  to  his  work  ^  "  Abrege  de  Geologie,"  contains  the  foUow- 
ing  notice  of  the  above  formation : — 

"  Le  Lambeau  entre  Spa  et  Francorohamps  a  cela  de  remarquable 
qu*  il  se  trouve  a  une  sdtitade  de  pr^s  de  600  metres,  tandis  que  les 
autres  depots  cretaces  de  la  Belgique  n'  atteignent  pas  300  metres. 
Ou  ne  I'a  connu  pendant  longtemps  que  par  des  silez  jaun&tres  epars 
BUT  le  sol  et  dans  lesquels  M.  Dareux  avait  observe  V  Eehtnocoris 
vulgaris,  mais  M.  Malaise  vient  d'  y  decouvrir  une  petite  couche  de 
craie  blanche  oontenant  la  Belemnitella  mucronata" 

In  addition  to  the  above-mentioned  fossils,  I  found  in  a  few  hours 
nineteen  distinct  genera  and  species  of  testacea  and  echinodermata : 

Peclen  qmnquecostatua,  and  two  other  species  ;  Terehrattda ;  two 
species  of  BhynchoneUa ;  two  species  of  Echinoderma,  etc.,  etc.  The 
great  variety  of  these,  contained  in  so  small  a  space,  seems  a  strong 
argument  in  favour  of  transport  from  another  area  of  considerably 
greater  extent 


♦ 

I. — Fossil  Mxdusjb. 

PEOFESSOE  HiECKEL,  of  Jena,  who,  in  1865,  called  attention 
to  the  existence  of  well-preserved  Medusa  in  the  lithographic 
slates  of  Eichstadt,  belonging  to  the  families  Mquorida  and 
Trachynemida,  has  recently  published'  a  notice  of  two  other  species 
of  Medusa  so  well  preserved,  that  the  family  to  which  they  belong 
can  be  ascertained  without  doubt,  They  are  from  the  same  locality, 
and  belong  to  the  Discophora,  and  to  the  family  Bhizosiemida.  The 
restoration  which  Professor  Hs&ckel  has  been  able  to  make  from  the 
specimens  in  his  possession,  is  quite  satisfactory,  and  the  attention 
of  geologists  having  been  called  to  this  subject,  we  may  expect 
further  interesting  researches  into  the  ancient  history  of  Acalephsy 
since  it  is  well  known  that  even  at  the  present  time  a  kind  of  petri- 
fiftction  of  jelly-fishes,  when  thrown  upon  sandy  beaches,  readily 
takes  place.  A.  A. 

n. — ^NOTBS   ON   THE   GeOLOGY   OP  WeSTEKN   AuSTBALIA. 

By  the  Bey.  W.  B.  Clabxb,  M.A.,  F.6.S.,  etc. 

THE  following  is  one  of  a  series  of  papers,  contributed  by  Mr. 
Clarke  to  the  Government  of  Western  Australia,  on  the 
geology  of  the  country  east  of  the  settled  districts.  It  was  com- 
municated by  the  Colonial  Secretary  to  the  "Perth  G^azette  and 
Western  Australia  Times,"  and  is  now  reprinted  as  containing  the 

1  "  Abr6g6  de  Geologie,"  p.  634. 
'  Leonhard  und  Geinitz's  NeoB  Jahrbuch,  1866,  Heft  3^  ^.  257. 
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firat  oonneoted    acconnt   of    tlte    geology   of    a  Wrritory   new  to 

science : — ' 

DracRimoN  or  Mb.  Huxi's  Spscivfnf  Ea»t  or  ToWh  W'.  A.,  Btrwmit  Jl' 

■.Nil  31°  13'  8.  Lat.  axd  betweih  121'  13'  ahd  131"  22'  B.  LoNQ.  ox  TOI 

N.W.  or  LowibLiei  Letbot,  oollicted  cif  lB6Ji. 

A.— From  WtiX  near  Camp  25. 

1.  Grey  soft  micaoeoua  clay  alate  filled  with  minute  wliite  paj- 
tides  ;  12  feet  deep. 

2.  Soft  blnisli  grey  glossy  slate ;  16  feet, 

B.—From  mr/MX  of  the  Gtdlg-hed. 

3.  Brownish-blue  ferruginous  slat*,  full  of  iron  and  white  gloasj 
particles. 

4.  A  gneissiform  grey-hedded  and  jointed  foliated  but  hard  rock, 
with  used  mica,  and  a  sntall  proportion  of  qoartz  in  a  felspathio  base, 
holding  numerous  cnbic  crystals  of  bisulphuret  of  iron  dooompoeiiig 
into  hydrated  iron,  as  in  the  trap  rooks  of  tlie  Harding  River. 

fi.  Ironstone-conglomeTate,  consisting  of  numerous  shining  black 
water-worn  rudely  crystalline  particles  of  magnetio  iron,  which  in 
some  examples  possess po/aWti/;  brownish-red  hydrated  oxide  of  iron ; 
small  clear  crystalline  bits  of  qmirtz ;  opaque  i[imrtz,  and  one  or  two 
particles  of  trap,  all  cemented  by  a  hard  cellular  mineral  efferregcing 
with  hydrochloric  aoid.  Presumed  to  be  of  Tertiary  or  reoeni  origin, 
arising  &om  a  calcareous  spring  producing  tufa  and  oollecting  small 
loose  stones  &om  the  surface  of  s  wat^r-conrse. 
C— fVom  Bed  BUI  OvSy. 

6.  Decomposed  granite. 

7.  Decomposed  granite,  with  a  slight  saline  taste. 

8.  Brownish  white  coarse  deposit.' 

9.  Brown  and  white  bedded  depodt;  decomposed  slate  or  giamte. 

10.  Femiginona  sandy  deposit,  probably  decomposed  granite. 

11.  White  crumbly  kaolin-like  deposit- 

12.  Coarser,  red  and  yellow  deposit. 

13.  White  soft  clay-skte,  perhaps  the  sonrce  of  some  of  the  pre- 
ceding five  Bomplea. 

11.  Cavernous  femigiuoos  quartz,  part  of  a  vein,  probably  fonn 
granite. 

D.—Fr<m  SUmy  flHt 

15,  Hydrated  iron,  not  magnetic. 

16,  Semi-opal. 

17,  Hardened  white  deposit,  hydio-magnesite. 
E.—Fr<m  Tank  near  Stony  BM;    4  feet  bdow  turface. 

18,  White  soft,  nearly  pure  alumina. 

F.~Fr<m  Bidge  8  milei  due  Eatl  of  Saddle  BtO. 

19,  Drift-pebble  of  air-and-water-wom  eoneretioitary  rock ;  tili- 
ceoua  in  composition  and  probably  formed  in  some  soft  depoat — or. 

'  From  tha  "  Perth  Oaiette  aad  Westara  Anstralia  Timea,"  Pridiy,  April  20,  I86S. 
'  This  vord  "  depoait "  eiplaius  the  iedimentarf  uatore  of  the  nbstuioM  wbiok 
ore  properly  "  siUcates  at  Blanuim." 
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being  soft  originally,  altered  by  silioifioation.  Althongb  imagi- 
nation may  give  an  idea  of  organic  form,  it  is  pretty  certain  that  soft 
mnd  drying  might  take  and  retain  just  such  a  structure.  Its  polished 
surfaoe  implies  drifting  and  exposure. 

O.—Frmn  WhOe  Peaks  Lot.  31°  2'  SO"  S.,  Lang.  121^  12'  E. 

20.  White  silicate  of  alumina. 

21.  White  [?  porcelain]  clay.    Not  sufficiently  tested. 

22.  Pink  bedded  deposit 

23.  Yellow  deposit. 

24.  Fine  bluish  white  deposit  with  black  points  of  (?)  iron,  a  sili- 
cate of  alumina. 

25.  Greyish  blue  soft  deposit,  a  tolerably  good  fire  clay ;  a  silicate 
of  alumina,  with  common  salt,  magnesia  and  lime  in  small  pro- 
portions. 

26.  White  and  yellowish  sandy  aluminous  deposit. 

K-^From  Saddle  Bills. 

27.  Ferruginous  black  and  white  quartz. 

28.  Chalcedonic  quartz  or  agate  [?  from  amygdaloid  basalt]. 

29.  Baked  red  and  white  fine  conglomerate  (a  variety  of  so-called 
qnartzite). 

3G.  A  drift-portion  of  a  black  silicified  substance  like  fossilised 
wood. 

31.  Quartz  like  No.  14. 

^2.  Siliceous  deposit,  probably  a  hot  water  product. 

33.  Jasperized  rock,  red  and  black,  an  altered  day  or  shale. 

34.  Common  opfid,  white  with  black  streaks. 

35.  Bed  and  white  sandstone,  altered. 

36.  Hyalite  coloured  by  iron  (?). 

I. — From  Bed  of  OvUy  near  Bed  HilL 

37.  Fine  ferruginous  sandstone  or  grit,  apparently  a  Tertiary  rock. 

Additional  BemarJcs, 

In  this  collection  there  is  no  granite ;  but,  by  reference  to  Mr. 
Hunt's  map,  it  appears  that  the  whole  of  the  country  traversed  by 
him  (as  well  as  that  previously  described  by  Mr.  Lefroy)  extending 
to  near  the  meridian  of  122^  E.  exhibits  an  abundance  of  granite ; 
and  that  rocks  of  that  class  form  the  base  of  the  whole  region  east- 
ward of  the  Darling  Eange. 

It  would  be  interesting  to  compare  the  varieties  of  granite  from 
this  region ;  since  Mr.  Lefroy*s  descriptions  lead  to  the  conclusion, 
that  it  is  not  all  of  like  composition,  nor  of  one  age. 

Whilst  admitting  this,  we  cannot  however  adopt  the  opinion  ex- 
pressed by  the  latter  gentleman,  that  the  granite  is  the  **  primitive 
crust "  laid  bare— an  opinion  which  is  at  variance  with  the  general 
views  of  geologists  of  the  present  day,  and  is  certainly  not  sup- 
ported by  some  of  the  facts  reported  by  him.  The  Protogine 
which  he  met  with  in  30°  2(y  S.,  and  120°  4(K  E.,  as  weU  as  the 
elvan  dykes  in  31°  27^  S.,  and  119°  2(y  E.,  clearly  imply  metamor- 
phisms  or  eruptions  of  a  period  subsequent  to  the  formation.  <^1  ^Icksik 
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general  maM ;  and,  perhapa,  labaaqiunt  xeaeanhea  will  justify  Oe 
Baggeetion»  that  the  oocnrrenoe  of  gnmite  oyer  ao  wide  an  area  in 
Western  Amrizalia,  is  dne  to  a  boss-luce^  elevation,  certainly  after  the 
period  of  the  older  Faladozoio  lobksy  the  traoes  of  whidi,  though 
limited  in  extent,  axe  widely  aoattored  and  soffidnntly  zqpeated  to 
sostain  the  oondtision,  that  ihej  onoe  existed  probably  over  the 
whole  granitic  area;  and  that  mm  Ae  oaloareoos  coating  of  the 
^;ranite  at  King  George's  Sound  and  Bech^xihe  Archipelago  some  of 
it  may  be  even  of  PoU-tertiaarjf  elevation. 

^  The  dome-like  or  boa-like  fimn  of  midto  it  ft  featoxeo^  Hit 

of  eoneratioBaiy  origin,  and  dirtingiiiaitM  oqpedaUj  tiiow  horaMendie  grautaft  vUik 
are  conneeted  with  annferom  deyiiti.  Bot  it  oooun  alio  in  other  cninilievqjoa^ 
as  in  the  mountains  of  Central  Asia.  WImto  the  great  boases  meet  tbara  is  gesSnDf 
a  deprenion,  which  if  repeated  in  a  giTon  direotion,  may  mwB  the  idea  of  ft  flmin; 
this  maj  also  be  the  case  where  joints  traTsne  the  rock.  Mr.  Lefroj'  mentioaa  Mih 
m$tet0Hct$  of  granite,  a  term  weU  descriiUuv  the  nodnlar  or  oooentioiiarj  atraotnn. 
He  also  mentions  that  near  the  head  of  drainage  to  the  westward,  there  is  ft  d^  ef 
about  2  feet  in  the  mile  to  the  sonth-weet.  Syre  also  mentionB  that  nearer  the  eoail 
tiie  granite  has  a  slope  to  the  sonth-westward.  A  slope  of  8  feet  in  n  anle  eodU 
eoarcely  occur  except  on  the  sommit  of  a  neari^y  level  meat.  That  the  gramte  ia  As 
region  under  discussion  must  hare,  occasionally  at  least,  ft  true  nodnkr  stmetnn^  maf 
be  seen  on  the  nearest  part  of  the  coast  to  Mr.  Huntfs  ftirthest,  via :  mbmU  Etfirmm 
JBmpf  where  the  granite  exfoliates  in  decomposition,  peelixig  off  in  ooneentiio  layn 
like  those  of  concretionary  trap.  Mr.  Lefroy  mentions  aimOar  feaUuea  in  32*0  8.  aid 
lir  19*  £.  at  Bum  Kukkin.  This  partieuhLr  species  of  granite  is  abonfc  Etiptaam 
Bsjr  ftill  of  gmrnets,  and  gametiferous  granite  is  weU  known  to  be  iief  of  the  most 
ancient  class,  and,  besides  the  inferences  from  this  fbct,  that  the  rooks  mnat  hftre  oon- 
siderablc  slopes  is  to  be  inferred  from  the  feet  that  the  cliffs  of  the  Australian  Bi^t 
have,  in  some  places,  a  vertical  thickness  of  600  feet,  resting  on  the  edges  of  the  gnuutic 
base,  which  begins  to  crop  out  on  the  west  side  of  the  great  arc  of  the  coast  at  about 
124"  £.,  and  on  the  east  side  near  Fowler's  Bay  about  132°  E.,  ^ving  to  the  hollow 
between  the  granitic  intumescences  a  breadth  of  500  miles.  We  may,  therefore, 
safely  assume  that  such  a  hollow  is  formed  by  the  slopes  of  the  great  dome-like  masses 
composing  the  granite  base.  That  towards  the  ocean  this  concretionary  or  nodolsr 
structure  may  mrnish  slopes  of  enormous  extent,  may  be  gleaned  from  a  fact  stated  to 
me  by  my  tricnd  the  late  Captain  Owen  Stanley,  R.N.,  F.R.S.,  who  in  H.  M.  S. 
Rattkmake  obtained  soundings  when  fairly  inside  the  horns  of  the  Bight,  at  a  depth 
of  four  miles.  That  this  is  far  from  surprising  may  be  considered  by  reference  to  the 
data  given  for  the  mass  of  strata  supposed  to  be  denuded,  in  the  precediug  remarks. 
For  with  a  slope  of  the  granite  or  other  rock  not  greater  than  one  degree  in  ike  mitty  s 
depth  of  more  than  four  miles  would  be  reached  alon^  the  versed  sine  of  the  Bight  st 
a  aistance  from  the  cliffs  of  234  miles,  which  is  within  the  chord  along  the  35th 
parallel.  Deep  as  is  this  depression  of  the  sea  bottom,  it  is  quite  evident  that  the 
Tertiary  and  undcrl)'ing  deposits  may  obtain  their  present  position  without  any  exerts 
ordinary  concurrence  of  circumstances.  The  great  width  of  the  Bay  and  the  d€^ 
indicated  for  the  ocean  off  the  cliffs  of  Bundah,  justify  the  probable  opening  of  the 
Strait  alluded  to  above.  Nor  can  it  be  without  interest  to  recollect  that  Flinders,  oa 
his  survey  of  the  Bight,  stated  his  belief  that  the  sea  would  be  found  behmd  them 
(vol.  i.  p.  97).  He  distinctly  refers  to.  a  gradual  subsiding  of  the  sea,  or  sudden  con- 
vulsion of  nature,  which,  however,  can  have  no  bearing  on  the  real  facts  of  Uie  case, 
and  to  the  cylindrical  sandy  concretions  of  Bald  Head,  which  have  another  and  truer  ex- 
planation than  he  supposed,  and  yet  which,  if  interpreted  in  his  way,  would  prove  dera- 
tion of  the  coast,  which  is  so  far  correct.  At  from  8  to  15  miles  from  the  shore  at  the 
head  of  the  Bight,  the  depth  according  to  D'Entrecastcux  and  Flinders  is  from  27  to 
30  fathoms  English ;  the  depression,  therefore,  observed  by  Stanley  is  much  further 
out,  and  beyona  the  base  of  the  Tertiary  platform  which  extends  from  the  head  of  iht 
Bieht  on  the  south-west  side  to  a  parallel  with  the  chord  of  the  Bight  about  140 
miles  south.  There  is  room  and  acpth  enough  to  allow  for  other  formations  as  wdl 
as  the  Tertiary,  which,  ioi  "wvnt  of  teseorches,  cannot,  however,  be  proved. — W.  B.  C. 

^To  be  concUdedi  va  out  "moX  toKoiMrr  J\ 
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THE  COAL  QUESTION. 
I. — ^Agb  op  the  Coal-fosmatiok  op  China. 

IN  two  recent  numbers  of  the  Geolooioal  Magazine  (pp.  286  and 
370),  we  have  given  notices  of  the  cofiJ -mines  of  China,  since 
which  there  has  appeared  in  the  September  number  of  the  Amerioan 
Journal  of  Science,  a  short  paper  on  the  age  of  the  coal.  From 
specimens  of  coal  plants  sent  over  from  China  by  Mr.  K.  Pumpelljr, 
the  author  was  enabled  to  determine  the  age  of  the  strata  from 
which  they  were  taken,  and  to  prove,  rather  unexpectedly,  that  a 
large  part  of  the  great  coal-fields  of  China  are  of  Mesozoic  age. 
This  conclusion  is  based  on  the  entire  absence  of  Carboniferous  plants 
from  the  collection:  and  the  presence  of  well-marked  cycads — 
species  of  FodoiximiteB  and  Pterozamites — closely  allied  to,  if  not 
identical  with,  some  heretoforo  found  in  Europe  and  America. 
There  are  fragments  of  a  new  generic  form,  probably  a  cycad,  in  the 
collection,  and  some  obscure  specimens  that  may  represent  other 
plants  new  to  science,  but  the  Pecopteris,  Sphenopteris,  Podozamites, 
PierozamiteSy  etc.,  have  a  very  familiar  look,  and  in  their  resem- 
blance to  well-known  forms  give  fresh  evidence  of  the  monotony  of 
the  vegetation  of  the  globe  previous  to  the  introduction  of  the 
angiospermous  forests  of  the  Cretaceous  period. 

Whether  the  strata  which  have  furnished  these  plants  should  be 
considered  Triassic  or  Jurassic  remains  to  be  determined  by  future 
observations,  as  the  fossils  yet  obtained  can  hardly  be  considered 
sufiBicient  for  the  solution  of  that  question. 

n. — Mr.  n.  B.  Medligott's  Eeport  on  the  Coal  of  Assam, 

HAS  been  published  in  the  "  Memoirs  of  the  Geological  Survey  of 
India."  It  appears  that  there  are  two  places  prominently 
known  in  Assam  as  coal-producing,  of  which  one  is  in  the  neigh- 
bourhood of  Jaipoor,  in  the  Seebsaugor  district,  and  the  other  (the 
Terap  field)  is  in  the  vicinity  of  Makoom.  The  Terap  field,  as  at 
present  known,  furnishes  much  better  coal  than  that  of  Jaipoor, 
which,  however,  has  an  advantage  in  geographical  position ;  but  the 
Jaipoor  coel  appears  to  bo  fit  only  fbr  such  purposes  as  burning 
bricks  and  lime,  while  all  the  coal  taken  to  the  Bramahpootra  for 
steam  purposes  is  from  Terap.  Mr.  Medlioott's  expedition  does  not 
appear  to  have  been  attended  with  any  very  encouraging  results 
respecting  the  discovery  of  new  coal-fields,  and  his  time  seems  to 
have  been  taken  up,  to  a  great  extent,  in  discovering  that  the 
**  information"  on  which  he  was  to  act  was  entirely  untrustworthy. 
At  the  present  time,  however,  any  information  on  the  subject  of 
colonial  coal-fields  is  received  vnth  interest. 

in. — "Our  Coal  Supplies  and  our  Prosperity" 

S  the   title  of  the  only  paper  interesting  to  geologists  in  the 
'^Quarterly  Journal  of  Science"  for  Ootobet.    1\>  ^s^  ^^^:!(^s^%^sfi^ 
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by  a  map  of  the  world,  aa  wbiA  wn  mazked  all  the  ooaI*fidds  ai 
yofc  known. 

Many  interedang  qoestioiii  are  diflouned ;  we  will,  howew, 
confine  ounelyea  to  qnoting  Bome  of  the  general  conjolnsioiia  wlddi 
aie  deduced: — 

1.  That  it  if  at  preaent  vtteriy  impoarible  finr  any  one  to  deffaM 
tbe  boimdary,  eiibnr  rertioal  or  horisontal,  of  our  coal  atrata,  aad 
therefore  no  eetimatoa  that  can  at  pieaent  be  oflEered  are  fit  date  for 
caknlation ;  but  that  it  ia  hig^ily  probable  our  leaonroea  are  ftr  in 
ezoeaa  of  theviewaof  onrmoataangoinegeQlogiata. 

2.  That,  looking  at  the  ooal  reaooroea  of  other  oonntrkay  oar 
ezporta  are  not  likely  to  prove  a  permanent  drain  imon  our  i^ 
aouroea*  and  our  ocean  steamen  will  probably  ere  long  oMaia 


cheaper  auj^U^  for  their  homeward  -voyagea  thian  they  at  preaeat 
draw  fix»m  Engiiah  collieriea. 

3.  That  any  conaiderable  inoreaae  in  the  coat  of  coal  ia  likely  to 
interfere  materially  with  our  iron  trade,  more  espeoiallT  tbe  xav 
material;  and  that  it  ia  not  unlikely  that  we  may  not  only  bareto 
anbmit  to  the  loaa  of  our  export  trade,  but  may  even  find  it  moie 
economical  to  import  varioiia  forma  of  iron,  cmde  and  mannfiiotaued, 
fipom  foreign  conntriea. 

4  That  there  ia  no  element  of  certainty  in  the  continned  inoroaaa 
in  oar  conamnption  of  coal  for  beatinff  and  lighting  porpoaea, 
especially  the  latter ;  and  that  it  is  pn^ble  that  the  nae  of  gas 
(which  now  takes  about  one-eighth  of  our  whole  supply)  will,  in 
time,  bo  superseded  by  better  lighting  agents,  just  as  t(  has  to  a 
large  extent  superseded  candles. 

5.  That  the  most  valuable  staple  manufactures  of  Great  Britain 
absorb  a  comparatively  insignificant  portion  of  our  whole  coal  re- 
sources, and  it  is  to  be  hoped  that  any  enhancement  in  the  price  of 
coal  will  be  more  than  compensated  by  increasing  material  pros- 
perity, enabling  the  manufacturer  without  inconvenience  to  pay  such 
an  extra  cost  of  fuel.  At  any  rate  it  is  clear  that  a  very  great 
absolute  increase  may  and  probably  will  take  place  in  our  general 
homo  production  and  foreign  barter  trade  in  vsiluable  manufiactuTes, 
with  hardly  a  perceptible  effect  upon  our  coal  resources. 


I. — BbITISH  AsSOOIATIOK  fob  THS  AnVAKCKMENT  OF  SCTENOX. 

Nottingham,  August,  1866. 

ADDRESS  TO  THE  GEOLOGICAL  SECTION  OP  THE  BRITISH 

ASSOCIATION. 

By  Professor  A.  C.  Ramsay,  LL.D.,  F.R.S.* 

SINCE  I  last  had  the  honour  of  acting  as  president  of  the  Geolo- 
gical Section  a  custom  has  crept  in  of  opening  the  meetings  of 

^  This  address  was  yery  imperfectly  taken  down  in  sbortliand,  and  the  speaker  has 
since  corrected  it,  and  suppUea  the  omissions  of  the  reporter,  to  the  beet  of  ois  ability, 
&0D1  memory. 
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0  -various  sectionB  with  presidential  addresses.  I  have,  however, 
en  called  npon  unexpectedly,  and  rather  late  in  the  day,  to  occupy 
is  chair,  when  I  was  busy  with  a  multitude  of  other  avocations, 
d  I  have  not  had  the  time  to  prepare  an  address ;  nevertheless 
ihall  endeavour  to  the  best  of  my  ability  to  say  a  few  words  upon 
d  state  of  opinion  upon  various  subjects  connected  with  physical 
oI(^,  so  as,  possibly,  to  prepare  in  some  degree  the  minds  of 
rsons,  who  are  not  thoroughly  conversant  with  the  state  of  opinion 
.  all  branches  of  the  science,  for  topics  that  may,  perhaps,  be  touched 
Km  in  some  of  the  papers  that  may  be  brought  before  us.  The 
eat  question  which  imderUes  much  that  concerns  geologists  is 
lether  the  economy  of  the  world  as  we  now  see  it  represents  in 
ad,  and  partially  or  altogether  in  degree,  the  average  economy  of 
0  world  as  it  has  existed  in  time  past,  as  far  as  it  can  be  traced  by 
Terence  to  rocks  and  their  contents  as  they  appear  at  the  surfiBM)e,  or 
deep  beneath  the  surface  as  we  may  be  led  to  reason  upon  by  the 
nits  of  presumed  legitimate  inference? 

When  people  had  thoroughly  made  up  their  minds  that  the  world 
tisisted,  as  £Etr  as  the  outside  of  it  is  concerned,  of  two  classes  of 
3kB — ^igneous  and  aqueous — it  was  for  a  long  time  the  fashion  to 
zibute  most  of  the  chief  disturbances  which  the  crust  of  the  earth 
hibits  to  the  intrusion  of  igneous  masses.  The  inclined  positions 
strata,  the  contortions  of  the  formations  in  mountain  chains,  and 
0  existence  even  of  many  important  faults — ^in  feet,  disturbance  of 
"ata  generally,  were  apt  to  be  referred  to  direct  igneous  action 
erating  from  below.  But  a  closer  analysis  of  the  rocks  founded 
careful  surveys,  not  of  a  little  area  here,  and  a  little  area  there,  but 
surveys  of  kingdoms  and  continents,  has  tended  to  disprove  these  t 
l-£Eushioned  ideas,  although  you  may  constantly  see  them  brought 
(  again  and  again  in  a  certain  class  of  popular  works,  and  some- 
aes  even  in  memoirs  by  authors  who  ought  to  be  better  informed 
m  merely  to  repeat  the  notions  that  we  find  in  common-place 
pular  works  on  geology.  Now,  if  we  look  at  those  British  forma- 
ts in  which  igneous  rocks  are  most  generally  developed,  what  do 
)  find  ?  Go  first  to  North  Wsdes,  to  the  Lower  Silurian  formations, 
lich  is  to  k  great  extent  intermixed  with  igneous  rocks.  There, 
stead  of  finding  great  masses  that  broke  through  the  stratified  crust 
the  earth  and  tumbled  the  strata  into  confusion,  the  igneous  rocks 
Qsist  chiefly  of  beds  of  felspathic  lava  and  ashes  of  great  thickness 
lierstratified  among  the  Lower  Silurian  strata,  with  hero  and  thero  a 
ss  of  porphyry,  which  may  sometimes  represent,  as  I  think,  the 
iderground  nuclei  of  old  volcanoes  of  Lower  Silurian  age ;  but  the 
>imtainous  character  of  the  country  is  due,  not  to  the  direct  ig- 
ous  action  of  that  period  heaving  up  the  rocks.  On  the  contrary, 
.  the  rocky  masses  of  which  the  region  consists,  both  igneous  and 
ueous,  have  been  disturbed  and  thrown  into  great  sweeping  imdu- 
dons  formed  of  curved  strata,  thousands  of  feet  thick,  by  those 
encies,  whatever  they  may  have  been,  that,  at  a  later  date,  pro- 
ced  disturbance.  The  igneous  rocks  wero  not  that  cause,  for  tiiiey 
ve  themselves  been  disturbed,  together  witlithi^&^^\^<^Tssv^\i;s<«^sL 
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SUariaii  rooks  amid  wbioh  fliey  Ik;  and  (he nunmtumoiui  t^tamti^ 
of  the  ooontry,  as  it  now  preaenfts  iftad^  ia  doe,  not  to  dizoot  Tokmnia 
action,  bat  to  the  unequal  haidneaa  of  igneoua  and  aqneooa  maann^. 
'  acted  on  by  many  denudatiooa  both  ancient  and  modem*  botti  marina 
and  anbaeriaL  These  oanaeBy  aided  by  £BHiIti  iduoh  often  biDiig^ 
hard  and  soft  rocks  into  immediate  juxtaposition,  have  nven  riae  to 
all  the  nigged  ontlinea  on  the  anrfisMM  of  Wales,  the  hazorookB  men 
strongly  resisting  decay  and  wastes  the  soft  ones  yielding  to  tima^ 
the  sea,  and  the  weather,  with  greater  eaae ;  and  thna  it  bappenalhat 
the  harder  masses  generally  fonn  headlands,  and  the  amnmita  of  the 
monntaina,  thoogb  oftm  found  elsewhere ;  while  the  softer  8tiit% 
wasted  away  by  the  sea  and  by  rain  and  livers,  are  ant  to  lie  in  Aa 
recesses  of  bays  and  Talleys.  This  kind  of  argument  1  ooold  equaify 
well  apply  to  tiie  Carboniferous  formations  of  Sootland*  when 
igneous  recks  are  rife,  and,  indeed,  to  all  those  areaa  where  igneoos 
masses  of  ancient  date  are  found  intermixed  with  aedimeniaiy 
strata.^ 

Again,  if  we  go  to  the  Alpa,  and  look  at  the  strata  tibuere^  wldbh 
are  disturbed  on  the  greatest  scale ;  in  all  that  part  of  die  range  that 
I  best  know,  from  east  to  west  for  more  than  100  miles  in  lengtih.  I 
have  never  seen  a  fragment  of  what  I  can  call  a  true  igneoua  icok. 
Gneiss  there  is,  and  granite  there  is,  which,  according  to  old  ideai^ 
a  great  advance  in  their  day,  some  have  be^i  apt  to  daaaify  either 
as  common  igneous  productions  or  as  closely  allied  to  them ;  but  no 
basalts  or  greenstones,  or  rocks  allied  to  them,  play  any  important 
part  in  the  structure  of  the  country,  although  the  strata  have  been 
disturl)ed  in  a  manner  of  which  no  conception  can  be  formed  by 
those  who  have  only  studied  such  minor  mountains  as  those  of  the 
British  Isles.     There,  in  the  Alps,  we  find  areas  as  large  as  lialf  an 
English  coimty,  in  which  a  whole  series  of  formations  has  been 
turned  upside  down.      But  by  what  means  were  masses  of  strata 
many  thousands  of  feet  thick  bent  and  contorted  and  raised  into  the 
air  so  as  to  produce  such  results  and  thus  affording  matter  for  the 
elements  to  work  upon  ?    Not  by  igneous  or  other  pressure  and 
upheaval  from  below,  for  that  would  stretch  instead  of  crumpling  the 
strata  in  the  manner  we  find  them  in  great  mountain  chains  like  the 
Alps,   or  in  less  disturbed  groups  like  those  of   the   Highlands, 
Wales,  and  Cumberland,  which  are  only  fragments  of  older  mountain 
ranges ;  but,  perhaps,  as  some  have  supposed,  because  of  the  ra- 
diation from  the  earth  of  heat  into  space,  producing  gradually  a 
marked  shrinkage  of  the  eartli's  hardened  crust,  which,  giving  way, 
became  crumpled  along  lines  more  or  less  irregular,  those  producing 
partial  upheavals,  though  the  bulk  of  the  whole  globe  was  diminishing. 
A  modification  of  this  hypothesis  does  not  attempt  to  explain  the 
positive  cause  of  the  shrinkage,  but  simply  states,  that  from  some 
unknown  cause,  irrespective  of  radiation,  great  areas  of  the  earth's 
crust  having  been  depressed,  broad  lines  that  lie  between  them  have 
been  contorted  and  heaved  into  the  air  in  the  manner  already  indi- 

'  Thig  argument  baa  of  coxlto^  no  immediate  application  to  existing  or  late  Tertiary 
Toicanio  areas,  such  as  thoee  ol  Ku'^cst^^  'vV^i^  ^a^jo^  void  nuned  craters  aUll  exist 
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oated.  Such  shrinkage  and  crumpling,  however  produced,  when 
most  intense  and  on  tibe  greatest  scale,  is  always  (where  1  know  it) 
accompanied  by  the  appearance  of  gneissic  or  other  metamorphio 
rocks,  and  of  granite  or  its  allies ;  and  it  has  often  been  the  custom 
to  attribute  the  disturbance  of  the  strata  in  such  mountain  ranges 
and  their  metamorphism  into  gneiss,  crystalline  marble,  and  the  like, 
to  the  intrusion  of  granite.  But  my  opinion  is  that  with  regard  to 
gneiss  and  granite  the  first  has  been  produced  by  processes  of  meta- 
morphism which  I  cannot  now  enter  upon,  and  without  any  necessary 
connection  with  the  intrusion  of  granite,  while  granite  itself  is  often 
simply  the  result  of  extreme  metamorphism,  having  passed  through 
and  beyond  the  stage  of  imperfect  crystallization,  characteristic  of 
gneiss,  into  that  state  of  more  perfect  crystallization  which  marks 
well-developed  granite.  If  this  be  so,  then,  so  far  from  the  intrusion 
of  granite  having  produced  such  mountains  as  those  I  speak  of,  both 
gneiss  and  granite  would  rather  seem  to  be  results  of  the  forces  that 
formed  the  mountain  chains,  I  cannot  tell  how,  but  possibly  connected 
with  the  heat  produced  by  the  intense  contortion  of  such  vast  masses 
of  strata,  the  parts  of  which  now  exposed  by  denudation  were  then 
deep  underground.  There  is,  however,  a  difficulty  here,  perhaps 
msuperable,  and  which  my  knowledge  does  not  enable  me  to  grapple 
with ;  viz.,  that  if  the  shnnkage  that  contorted  the  strata  was  fidow, 
the  heat  resulting  from  it  might  never  have  attained  sufficient  inten- 
sity, to  have  produced,  with  the  aid  of  alkaline  waters,  those  common 
metamorphic  masses,  known  as  gneiss,  granite,  syenite,  etc.,  and 
others  less  commonly  recognised  as  metamorphic,  such  as  some  of 
the  quartz  porphyries,  for  the  heat  thus  generated  may  have  escaped 
as  fast  as  it  was  formed.     But  I  cannot  now  enter  on  these  details. 

It  has  often  been  customary  to  speak  of  the  Cumbrian  mountains 
as  a  great  dome,  forces  from  below  having  heaved  up  the  strata 
towards  a  central  point,  from  whence  the  main  valleys  radiate  as 
great  rents  produced  by  that  upheaval.  But  the  strata  of  Cumber- 
land are  not  dome-shaped  in  the  true  geological  sense.  If  it  were 
so,  the  strata  ought  to  dip  from  the  centre.  But  instead  of  that 
we  find  Lower  and  Upper  Silurian  strata  from  the  equivalents 
of  the  Llandeilo  flags  to  the  Ludlow  beds  though  contorted,  yet 
forming  an  ascending  series  all  across  Cumberland  from  Cocker- 
mouth  to  Ambleside,  with  an  average  south-easterly  dip.  There  is, 
indeed,  nothing  cone-like  in  the  manner  of  their  arrangement,  and 
the  igneous  rocks  associated  with  the  Cumbrian  strata  have  partaken 
of  disturbances  of  the  same  ages  as  those  that  heaved  up  the  Silurian 
rocks  of  Wales.  Afterwards  the  whole  series  was  planed  across  by 
marine  denudation  before  the  age  of  the  Old  Red  Sandstone  of  the 
area ;  and  then,  but  chiefly  at  later  periods,  the  valleys  were  scooped 
out  from  a  great  tableland,  especially  after  the  removal  by  denuda- 
tion of  the  Carboniferous  rocks  which  at  one  time  probably  cased  and 
concealed  the  whole  of  the  Silurian  strata.  In  this  manner  the 
character  of  the  mountains  of  the  country  was  produced,  the  harder 
masses  being  apt  to  form  the  heights,  craggy,  yet  often  rounded  by 
glyAJal  denudation. 


512  British  Association  Reports. 

Now  in  disturbed  districts,  and  in  many  not  much  disturbed,  faults 
are  more  or  less  numerous,  and  they  are  of  all  ages  and  of  varying 
amounts.  On  the  continent  of  Europe  and  in  Britain,  for  example, 
from  the  Middle  Tertiary  strata  downwards,  somewhere  or  other,  all 
the  formations  have  been  dislocated,  some  of  the  faults  being  of  the 
amount  of  only  a  few  inches  or  yards,  and  others  of  many  thousands 
of  feet  Several  I  know  in  Wales  of  2,000,  5,000,  or  even  12,000 
feet  in  amount ;  and  as  a  rule  it  is  found  that  the  greatest  faults, 
intersect  strata  that  have  been  most  disturbed,  while  also  it  often 
happens  (but  not  always)  that  the  oldest  strata  have  undergone  most 
disturbance,  because  they  have  been  more  fre<iuently  affected  by 
disturbing  agents.  On  the  north  side  of  the  Alps  the  Miocene  rocks 
of  the  Ehigi  are  inverted  and  faulted  against  the  older  formations, 
and  the  amount  of  tlie  throw  must  be  very  large,  and  as  many 
Miocene  species  of  molluscs  are  still  li\'ing,  far  as  it  is  rc^moved  from 
our  epoch,  this  fault,  by  c<)mi)ari8on  with  older  ones,  may  almost  be 
said  to  approach  our  ovm  day. 

Now  the  question  arises  whether  the  agencies  tliat  produced  con- 
tortion of  strata  and  faults,  which  in  ceitain  cases  have  resulted  in 
the  formation  of  great  mountain  chains,  have  l)een  sudden  in  their 
operation,  or  if  the  changes  have  been  as  progressive  and  gradual  as 
tlie  operation  of  those  agents  of  denudatic^n — the  sea  in  the  formation 
of  plains  of  marine  denudation,  old  and  new,  and  the  outlines  of 
coasts,  and  the  work  oi  air,  rain,  rivers,  frost,  snow,  and  ice,  that, 
long  coiitiniU'd,  have  prodiUM'd  the  fjniiiliar  sculpturing  of  hill  and 
valley.  I'liis  is  a  voi-j-  puzzling  (pu-stion  to  gLM.)l()gi.st.s,  an«l  various 
opinions  have  heon  stated.  One  of  these  is  that  we  now  liw  in  a 
wc>rld,  as  it  were,  nearly  in  a  linished  state,  and  whieh  will  sufler  no 
more  catastrophc^s  ;  another  that  the  W(.>rld  n(.»w  remains  in  a  tenijjo- 
rary  state  of  repose  after  a  succession  of  sjuisumdic  throws  wliich 
broke  up  sudtlenly  great  i>oHic>ns  of  the  earth's  crust,  and  repeate*lly 
revolutionised  the  world,  and  that  such  eflbrts  niav  rc^-nr  at  later 
periods  a  long  way  beyond  our  time ;  or  agjiin,  that  tht.*  state  of 
tranc^uillity  we  now  enjoy,  in  which  change  is  constant,  laore  or  loss 
slow,  and  veiy  sure,  has  been  the  order  for  all  time,  as  far  as 
geologists  ean  trace  back  the  history  of  the  world  in  the  r«.»cks  that 
fonu  its  crust.  These  ai-e  the  leading  oi)inions  on  the  subject,  and 
my  0A\ai  inclines  to  the  last. 

But  in  the  present  slate  of  our  knowledge  it  is  impossible  to 
reduce  to  a  demonstration  the  ti-uth  of  this  opinion.  Those  who 
fancy  tlie  world  to  ])e  in  a  linishe«l  state,  are  for>jretful  of  the  fact 
that  the  old  rocks  were  inadc  by  the  same  oj»erations  as  the  rocks; 
that  are  now  fonning,  and  those  who  advocate  sudden  violence  and 
wide-spread  revolution  have,  it  seems  to  me,  nothing  bey«.»nd  assti-r- 
tion  to  helj)  them,  founded  on  that  kuid  of  wonder  and  awe  that 
arises  from  the  contemi)lation  of  crags,  peaks,  and  the  inveilions  of 
the  strata  of  great  mountain  chains,  or  of  other  and  kindred  pheno- 
mena; while  the  advocates  of  peaceful  change  have  little  to  say 
beyond  an  a\)\>cal  to  observed  facts,  gatlu.-red  from  a  study  of  \\k\^\' 
inajsfiies  iind  their  couicuV*,  V\voX  Vv^  xXivi^ci  ^vivix:^  to  \)oint  thi'uughout  Vj 
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gradual  and  oontinuous  changes ;  and  these  imperfectly  iinderstood 
phenomena  have  induced  a  half  intuitive  and  growing  belief  that  the 
laws,  both  physical  and  biological,  that  govern  the  world  are  quiet, 
progressive,  and  unviolent. 

Proceeding  now  a  point  further,  the  connection  of  life  with  the 
modifications  which  have  taken  place  in  the  crust  of  the  earth  some- 
what helps  us  in  our  endeavours  to  understand  the  question.  As 
every  one  knows,  there  have  been  great  numbers  of  different  genera 
and  species  inhabiting  the  world  at  different  geological  epochs,  the 
remains  of  which  lie  buried  in  the  various  formations ;  and  looked 
at  on  a  large  scale,  and  over  broad  areas,  it  is  evident  that  there  has 
been  a  succession  of  life,  each  of  the  greater  series  of  formations 
being  more  or  less  marked  by  their  own  particular  fauna.  This  fact 
led  to  the  old  geological  doctrine  that  there  had  been  many  sudden 
creations,  by  which  the  world  was  at  various  times  peopled,  that 
these  inhabitants,  after  long  intervals,  were  as  suddenly  destroyed, 
that  new  creations  came  in,  and  that  each  formation  was  in  this  way 
marked  by  its  peculiar  forms  of  life.  When,  however,  it  was  found 
that  in  some  formations  a  few,  or  sometimes  many,  of  the  same 
species  were  common  to  two  or  more  formations,  this  theory  of 
complete  and  sudden  extinction  and  creation  was  seen  to  be 
untenable.  By  and  by,  when  the  geological  structure  of  Britain 
began  to  be  minutely  analysed,  it  was  found  in  cases  of  uncon- 
formable stratification,  even  when  the  upper  formation  was  in  time 
the  next  Icnown  member  of  the  series  to  that  which  lay  below,  that 
breaks  in  the  succession  of  marine  Ufe,  partial  or  total,  always 
accompanied  such  unconformities  in  stratification.  It  has,  indeed, 
been  a  question  with  some  geologists  whether  two  marine  faunas, 
commonly  recognised  as  belonging  to  two  distinct  and  far  apart 
geological  epochs,  such  as  the  Silurian  and  Carboniferous,  could  not 
nave  been  contemporaneous  in  past  eras,  or  indeed  even  now.  It  is 
very  possible  that  something  of  this  kind  may  have  been  the  case ; 
but  in  my  opinion  only  in  a  mixed  and  minor  way  between  periods 
or  formations  that  in  a  geological  sense  were  not  far  apart  in  time. 
When  we  consider  the  greater  formations,  such  as  Silurian  and 
Carboniferous,  Oolitic  and  Cretaceous,  the  probabilities,  as  I  have 
elsewhere  argued,  are  almost  infinitely  against  this  assumption,  for 
if  BO,  for  example,  an  Oolitic  faima  in  whole  or  in  part  might  both 
underlie  and  overlie  Cretaceous  formations.  But,  however  we  may 
look  upon  this  question,  it  is  certain  that  the  great  principle  of  a 
succession  of  life,  showing  a  method  of  change  and  progress,  the  old 
disappearing,  and  the  new  coming  in,  and  breaks  in  succession  of  life, 
as  I  have  shown  in  detail  elsewhere,  have  a  close  connection  with 
unconformability  of  strata,  and  gaps  in  geological  time  unrepresented 
hy  stratified  formations  over  areas  of  varying  size,  such  areas  being 
determined  by  those  agents  that  produced  upheaval  and  denudation 
of  continents  and  islands. 

I  could  follow  out  this  view  with  particulars,  but  without  now 
doing  so  this  reasoning  seems  to  assure  us  that  there  never  has  been 
universally  over  the  world  any  complete  destruction  of  liCe^  b^\?(^3^ 

vol..  m. — 90,  mix,  '^ 
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fhe  goccoiriott  of  being  hat  gone  on  in  legnhr  order  and 
though  for  a  time,  or  for  ever,  ire  hwre  rat  many  of  the 
whotoohimten,  whole  bo(^  in  oonaeqQenoe  of  tiie  diatgrbaacee 
dow  denndatioiia  which  the  earfh'a  oraat  haa  mdeigoiie.  Una 
ahow,  therefore,  that  there  waa  then  no  luaveraJ  oateatrophe  wUA 
deatroyed  the  l^e  of  the  woild ;  Hiere  cannot  poaubly  liaifn  bean  m 
beoanae  many  of  the  forma  are  atiUalire  that  beticnig  to  ooupaialiwij 
old  cpocha,  and  to  mj  mind  the  oonlinBitjr  of  genera,  and  even  of 
broader  distinotiona  leada  to  a  l&a  reanlt    But  great  changea  ia 

eiyaical  geography  haye  often  taken  plaoe  in  timea  loo  ImmM  to 
¥0  involf^  total  changea  of  life;  for  life,  I  bdiere,  diea  onl  er 
ohangea  not  by  Tiolenoe  or  andden  edict,  but  by  &a  dow  e&alaflf 
time.  The  north  of  Emx^pe  and  America  haa  been  mora  than  haV 
aabmerged  during  the  laat  glacial  epoch,  and  re-ariaen  witilioat  tte 
diaappeanmce  of  any  one  marine  mollaea  Of  the  foeaQa  of  Hie  Cm 
part  of  an  old  (German  ocean,  huge  peroentagea  atill  remain,  and  wb 
miocene  formation  of  the  Alpa^  whksh  contain  many  land  pinto 
barely  distinguiahable  (if  diatinginahable),  firom  liTing  apooiaa  haae 
been  formed,  m)heaved,  inverted;  and  feolted  without  a  total  daatna)- 
tion  of  life.  Foiling  all  theae  thinsa  together,  I  fSeel  myadf  almoat 
driven  to  the  oondiiBion  that  all  &eae  diangea  have  been  ao  ahm 
and  giadnal,  that  to  oocapanta  of  old  time,  had  there  bean  hmaan 
intelligence  to  observe,  everything  woold  have  aeemed  to  ^  en  in 
the  same  alow,  steady,  and  appearently  nndiatorbed  manner  ui  wUdi 
they  appear  to  us  to  go  on  now ;  and  if  this  be  tme,  then,  inatead  of 
having  reconrse  to  unusual  catastrophic  action  to  explain  what  ia  seen 
to  have  resulted,  it  all  resolves  itself  into  time,  and  for  ever  time ;  to 
effects  in  fact  produced  by  small  cumulative  causes,  and  so  wen 
more  than  equal  to  all  the  destructive  forces  which  were  attributed 
to  eruptions  of  igneous  rocks,  the  production  of  faults,  and  immense 
contortions  of  strata ;  and  the  result  of  all,  but  not  final,  haa  brought 
about  the  astonishing  changes  which  the  world  has  so  visibly  under- 
gone, resulting  in  the  present  physical  geology,  physical  geography 
and  life  of  the  surface  of  the  earth. 

Norwich  Geological  Society. — On  Tuesday,  August  14th,  Ae 
members  of  tliis  Society  made  em  excursion  to  Mundesley.  The 
main  object  of  the  visit  was  to  examine  the  old  Biver  Bed,  to  be 
seen  in  the  cliffs  near  the  village.  Descending  to  the  beach,  the 
members  were  joined  by  the  President  of  the  Society,  the  Bev.  John 
Gunn,  and  Sir  Henry  Robinson.  With  his  characteristic  atxaigfat- 
forwardness  the  President  led  the  party  directly  to  work.  The 
Norfolk  cliffs  are  Mr.  Gimn's /orte,  and  no  geologist  is  so  well  aUe 
to  explain  the  many  mutations  through  which  fiiey  have  passed  as 
he.  The  cliffs  range  in  height  from  fifty  to  one  hundred  feet,  and 
although  composed  principally  of  clay  and  gravel,  they  have  a 
geological  history  which  is  transcended  in  interest  by  none.  At  low 
water,  in  the  Happisburgh  direction,  the  visitor  may  see  dark- 
looking  patches  lying  along  the  sea-bottom,  and  on  examining  these 
he  finds  them  to  be  paxta  oi  &  7ox««t  bed< — a  dark  day  in  which  aie 
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imbedded  faDen  tranks  of  trees  still  extending  their  rootlets  into  tho 
ancient  soiL  In  the  swampy  riyers  which  sluggishly  meandered 
throngh  this  dim  forest  land,  huge  beavers  buQt  their  dams.  The 
h^popotami  wallowed  in  droves,  and  various  species  of  elephants 
fed  on  the  youig  shoots  of  the  trees.  Deer  by  thousands,  and  of  a 
Tsriety  of  species,  inhabited  the  same  localities.  Meantime  the 
rivers  deposited  mud  containing  fresh- water  shells,  and  tho  remains 
of  water  beetles.  The  fir  cones  and  hazel  nuts  dropped  in  countless 
thousands  into  this  same  mud,  and  so  have  been  preserved  until 
now.  A  dense  bog  was  formed  of  the  aquatic  and  other  plants,  aided 
by  the  autumnal  foliage  of  the  forest.  The  fedling  tnmks  lay  im- 
bedded and  obtained  a  geological  immortality,  and  so  was  forme<l 
the  Forest  Bed  of  the  Norfolk  coast.  Meantime  immense  chanfles 
oame  on.  The  land  sank,  not  by  sudden  submergence,  but  slowly, 
and  extending  over  a  period  unmensely  vast,  if  calculated  in  years. 
A  fresh  fauna  and  flora  were  introduced.  A  rigorously  cold  climate 
came  on ;  the  Forest  Bed  became  a  part  of  the  sea-bed,  and  great 
icebergs  floated  over  its  site,  and  stranded  amid  its  vegetable  ruins. 
Arctic  fish  and  molluscs  migrated  thither  in  order  to  obtain  a  fresh 
location.  Dark  fringes  of  sea- weed  attached  themselves  to  recum- 
bent trunks  of  elm  and  oak,  and  the  deep  icy  sea  covered  the  sub- 
marine forest  from  the  light.  Packs  of  icebergs  and  sheets  of  field- 
ice,  as  well  as  great  glaciers  from  neighbouring  lands,  brought  down 
immense  quantities  of  mud,  and  thus  the  old  Forest  Bod  was  covenMl 
up  to  a  depth  of  a  hundred  feet.  Such  is  a  portion  of  the  physical 
history  of  this  coast.  Again,  the  dread  rigour  of  a  Qreenland  climate 
ia  slowly  retreating  before  an  advancing  and  increasingly  warm  Gulf- 
gtream.  The  ocecm  bottom  is  being  gradually  uplifted,  and  on  its 
dayey  beds  are  thrown  down  banks  of  sand.  Tho  sea-floor  at 
length  emerges  above  the  waters.  England  was  once  more  joined 
to  the  continent,  and  the  Forest  Bed  lay  a  hundred  foot  below  a 
mass  of  clays  and  gravels.  Various  agencies  scooped  out  tho 
present  bottom  of  the  German  Ocean,  possibly  during  a  $eeond  or 
partial  submergence.  Meantime  a  great  river,  emptying  itftelf  pro- 
bably into  a  fresh  water  lake,  the  site  of  which  is  now  occupied  by 
the  sea,  flowed  near  Mundesley.  Tho  old  clay  and  gravel  wore  worn 
away  by  the  river  imtil  the  Forest  Bed  was  again  laid  bare,  and  in  thiN 
excavated  hollow  was  deposited  a  series  of  fresh  water  strata  until  it 
had  been  filled  up.  Finally,  a  last  general  submergence  of  the  land 
coated  all  these  older  deposits  with  a  bed  of  gravel,  ten  or  twelve  feet 
in  thickness,  now  to  be  seen  running  along  the  top  of  the  Norfolk  cliffs. 
Such  is  the  history  self-related  by  these  beds,  and  the  reader  will 
willingly  grant  them  of  interest,  llie  first  Wl  visite<l  on  Tuesday 
was  a  bed  of  marine  shells,  corrospryndiiig  pn;l)ahly  to  the  VmHrr 
Crag  bed  foimd  near  Norwich.  M(»st  of  tlie  shells  were  in  a 
afaattered  and  comminuted  state,  but  they  were  none  the  less  grif>i| 
evidence  of  the  crmditions  unrk»r  whirjh  the  \fC(\  hml  \n^m  fnrnunU 
Further  on,  the  party  proceofle^l  to  the  blaek-looking  strata  of  old 
river  mud,  which  at  once  proclaim  tlieir  fresh-water  ori|<Jn.  A  fe^ 
minutes'  digging  with  a  trowel,  or  cleaving  ()\M5n  tV\<^  \ttu\vtv«t  Wl 


516  BipartB  wad  Avflnd&yg. 

ifcnta,  esKMMB  ilieir  oontenti.  Stare  are  the  remaiiui  of  fldiei, 
peroh,  and  pike,  wings  of  freah-witar  beetleB,  seedi,  leaves  and  afeent 
of  plants ;  together  with  the  same  fieeah-water  shells  now  fiMmd  is 
onr  rivers. 

Mr.  Gunn  read  a  paper  by  Hr.  Ptestwieh,  on  the  MimdeJey  imr 
bed,  in  which  was  shown  the  pmebf  fresh-water  dbaraoter  of  the  d^ 
posits,  and  how  thej  had  been  formed.  Many  of  ibe  mendwn 
walked  to  Trimminniam,  in  order  to  stody  still  further  the  ooast- 
line,  and  more  partioiilarly  to  visit  Ihe  peooliar  outliers  of  Chalk 
whioh  there  rise  np  amid  the  day-beds  by  which  tbey  are  sio^ 
rounded.  Bepeated  stqppsges  were  made  to  notioe  the  vazied  geo- 
logiosl  featores  of  the  oosst  In  one  plaoe  the  overlving  sandi 
were  seen  oontorted  into  the  most  fiintastio  shapes,  this  haviqg 
been  efifeeted  when  those  vexy  sands  formed  part  of  banks  on 
whioh  ioebergs  stranded,  and  poshed  the  sand  out  of  its  onginil 
layers  into  uie  oontorted  position  it  now  presents.  At  aaotfaflr 
pturt,  firagments  of  marine  shells,  such  as  Tmmu  BoUdmla^  midit  be 
seen  plentifiilly  soattered  through  the  tenacioDs  olay,  indiestiwg 
its  marine  origin.  Here  some  bonlder  of  granite  or  trap  wodd 
be  disinterred,  and  its  well  worn  and  9crauSed  sni&oe  told  rf  tiie 
ioe  action  wMch  had  giated  it  against  other  hard  sabetanoes  snd 
produoed  these'  strias—^here,  a  land -slip,  which  had  bvoodit 
down  to  the  foot  of  the  cliffs  a  portion  of  me  vpper  beds,  enabhng 
the  party  to  stady  them  better.  At  length  the  Tnmmingham  Ghslk 
outliers  wero  reached.  These  immense  masses  were  formerly  sup- 
posed to  have  been  portions  brought  down  by  still  greater  ice- 
bergs, and  dropped  on  their  present  site.  A  careful  examination, 
however,  points  out  their  true  nature.  The  trained  eye  sees  in 
the  contorted  flint  bands  and  strata  a  similar  upheaval  to  that 
seen  at  Whitlingham,  and  suggests  that  these  ouUiers  have  been 
upheaved  higher  than  the  rest  of  the  Chalk,  and  bo  preserved 
whilst  other  beds  wero  wasted  away  by  abrading  agencies.  In 
fact,  these  blufife  of  GhaLk  are  the  only  remains  of  beds  of  which 
they  once  formed  part — ^bcds  to  be  seen  in  Holland.  There  can 
be  little  doubt  that  the  area  now  occupied  by  the  ocean  was  formerly 
filled  by  these  upper  Chalk  beds.  It  is  from  the  wreck  and  waste 
which  subsequently  ensued  that  we  have  the  vast  beds  of  flint 
gravels  so  common  in  this  county.  The  very  quantity  of  these 
disengaged  flint^s  indicates  how  extensive  the  wear  and  tear  has 
been.  Another  fact  is  very  remarkable.  The  gravel  flints  often 
contain  fossil  sponges,  no<  to  be  found  in  the  flint  bands  and  nodules 
still  lying  in  the  Chalk.  Indeed,  these  fossils  prove  them  to  have 
been  mainly  characteristic  of  an  upper  bed.  Now,  singularly 
enough,  tlie  flint  nodules  lying  in  attu  in  the  Trimmingham  Chalk 
contain  fossil  sponges  in  immense  quantities,  identical  with  those 
found  near  Norwich  in  the  liberated  flints.  This  fact  proves  that 
the  Trimmingham  Chalk  outliers  are  of  the  very  highest  strata  of 
tliat  formation,  and  that  our  local  flint  gravels  are  the  remains  of 
the  wear  and  tear  to  wVivck\i  it  has  been  subjected  in  the  geological 
ag^es  which  have  eiapsedi  e^QibVu&  ^<bY^«)^<;sou 
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Lying  on  the  top  of  these  Chalk  outliers  is  a  thin  seam  of  shells, 
very  much  resembling  in  appearance  some  portions  of  the  Norwich 
Crag.  No  fewer  than  six  different  species  of  marine  shells  were 
obtained,  all  of  which  are  characteristic  of  the  Crag.  The  bed  at 
Trimmingham  also  holds  a  corresponding  place  to  the  true  Crag,  for 
it  rests  immediately  upon  the  Chalk.  If  it  be  the  true  Norwich  Crag, 
it  will  extend  that  deposit  oyer  a  greater  area  than  has  been  hitherto 
supposed.  The  members  occupied  some  time  in  extracting  flints 
containing  sponges,  for  the  purpose  of  microscopical  examination. 

T.  E.  T.,  Norwich  Mercury,  Aug.  18,  1866. 


BiCHHOND  Natubalists'  Fikld-club. — We  reported  an  excursion 
of  this  dub  to  Saltbum-by-the-Sea,  on  the  3 1st  July,  in  the  Gsolo- 
oiOAii  Maoazine  for  September  (p.  429).  On  that  occasion  the 
president  of  the  club,  Edward  Wood,  Esq..  F.G.S.,  invited  the 
members  to  diimer  at  the  Zetland  Hotel ;  but,  owing  to  the  unfavour- 
able state  of  the  weather,  the  intended  visit  to  the  iron  mines  of  J. 
W.  Pease,  Esq.,  M.P.,  had  to  be  deferred.  On  the  25th  August,  how- 
ever, a  second  visit  to  Saltbum  was  arranged,  and  the  programme 
most  successfully  carried  out.  The  party,  nearly  100  in  number, 
arrived  at  Saltbum  about  noon,  under  the  conduct  of  Mr.  Wood, 
accompanied  by  Sir  George  W.  Denys,  Bart.,  Sir  John  Lawson,  Bart, 
Capt.  Denys,  the  Bev.  J.  Thompson,  and  other  leading  members. 
Having  been  successfully  photographed,  the  company  started  for  the 
very  extensive  and  valuable  iron-mines  of  Mr.  Pease,  M.P.  Before 
entering  the  mine,  the  president,  Mr.  Wood,  delivered  an  address  on 
the  geology  of  the  Cleveland  Ironstone  district.  These  deposits  form 
part  of  the  Lias  formation,  and  were  described  by  Young  and  Bird 
in  1822,  and  subsequently  by  Professor  Phillips  in  his  "  Geology 
of  Yorkshire,"  in  1835.  So  early  as  1811  an  attempt  was  made  to 
amelt  the  ore,  but  it  was  so  intractable  as  to  be  considered  valueless. 
It  was  the  introduction  of  the  "  hot-blast  furnace  "  (first  used  here  in 
1831)  which  has  converted  this  district  into  a  rich  centre  of  mineral 
"wealth.  The  Ironstone  was  formerly  collected  upon  the  shore,  as 
boulders,  and  sent  up  to  Middlesborough  in  boats  ;  then  from  open 
"workings  in  the  hill-sides  ;  but  the  great  means  of  production  is  by 
driving  a  level  into  the  hill-sides,  which  is  the  plan  adopted  at  Mr. 
Pease's  works.  Messrs.  Bell  Brothers  have  lately  sunk  some  shafts 
to  work  the  iron-ore,  as  coal  is  worked ;  but  they  are  the  first  here 
"who  have  adopted  this  plan.  Some  idea  may  be  formed  of  the  value 
of  these  mines  when  it  is  stated  that  the  yield  of  the  Cleveland 
Ironstone  district  amounts  to  a  million  tons  of  pig-iron  annually. 
Having  explored  the  mine,  under  the  intelligent  guidance  of  the 
manager,  Mr.  Cockbum,  and  witnessed  the  method  of  blasting  the 
rock  to  gain  the  Ironstone,  the  party  returned  t^)  daylight  and  crossed 
the  fields  to  Saltbum  Glen,  or  Gorge,  celebrated  for  the  great  beauty 
of  its  scenery.  From  thence  the  members  walked  to  the  beach  and 
examined  the  interesting  cliff-sections,  which  were  explained  by  Mr. 
Wood.  The  dinner  upon  this  occasion  was  given  by  the  club  in 
honour  of  their  esteemed  president,  the  chair  bein^  occvc<^<^  Vs^  ^^ 
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manner  in  wldoh ilieir preadentfaia^^m  entertemed  theoiat Mt 

bom,  ami  tft  \\\m  tmlfmrm  IrfniiityM  y|<^  imfa'wiig  ^ffiwfcB  fefr  tha  goodrf 

ttieir  lOGiBly  and  Aa  spread  of  a  laate  for  natnal  hiatoy  pvnnla 
Mr.  Wood  hairing  le^XAded,  oiher  qieeohea  fidlowed,  and  Al 
pleaanie  of  Ae  exotmrion  was  ooinpleted  bj  a  -visit  to  Bnahlnqok 
EUl,  liia  aeat  of  Jolm  Bell,  Esq.— llorltHOlM  ^ 


NOTES  FBOM  OUB  00BU8P0HBBNT& 

1.  Ds.  GusTA]*  LniDSTBdic  writes  fiom  Wiabj,  Isknd  of  QsfimtfA 
(Apgust  18th) :  ''The  del>ates  on  the  reoe9t  ohanges  of  liia  BiiiftjH 
of  t£e  land,  now  going  on  in  the  paffes  of  vonr  Hagaatne,  an  of 
great  interest  to  ns  Swedes,  as  our  Cfeological  Survey  liaa  had  alnoik 
ezoliisively  for  some  yeaia  to  handle  questions  of  that  kind.  Wo 
have  natural  featores  similar  to  ^or  Eskers  and  Kaima,  jonr 
Botdder-day,  Leda-olay,  etc ;  I  thmk  these  fcrmatipna  hi^^e  been 
more  Aoronghly  studied  hare  than  elsewhere." 

2.  In  a  subsequent  letter,  dated  October  4fh,  Dr.  LiKDSTBdv 
writes  :  '^  The  marks  figured  by  Mr.  Mackintosh  in  the  last  niunber 
(September)  of  your  Magazine,  Plate  XV.,  Fig.  6,  are  evidently  t«- 
naarks  (or  made  by  Glaciers)  not  made  by  the  waves  and  stones  a8 
lie  supposes.  We  have  plenty  of  them  here,  and  their  exact  counter- 
parts  may  be  seen  in  the  Alps." 

3.  Mr.  Spencek  G.  Pebceval^  writes  (August  20th)  to  correct 
an  error  as  to  the  discovery  of  "  Wulfenite,"'  in  Pembrokeshire. 
**  It  is  not,"  he  writes,  "  *  Wulfenite,*  as  I  was  led  to  suppose,  but 
'Brookite'  (oxide  of  Titanium)  ;  for  which  information  I  am  in- 
debted to  Mr.  Warington  Smyth"  (Mineralogist  to  the  Duchy  of 
Cornwall).  "  The  crystals  which  I  supposed  to  be  of  Tin,  are  like- 
wise Titanium.  Those  of  Brookite  much  resemble  specimens  from 
Snowdon,  but  are  far  more  minute." 

4.  Mr.  Thomas  C.  Beown,  of  Further  Barton,  Cirencester  (Sept 
11th),  gives  a  long  and  interesting  account  of  an  ancient  forest  near 
Loch  Maree,  Ross-shire,  of  which  the  following  is  a  summaiy  : 

*'  Tlie  stools  of  the  trees  are  wholly  embedded  in  peat,  varying 
from  18  to  36  inches  in  thickness.  JBeneath  the  peat  is  a  bed  of 
gravfl,  in  the  surface  of  which  the  trees  appear  to  have  grown. 
They  were  generally,  if  not  exdusively,  Fir,  the  natural  tree  of  the 
Highlands." 

The  diameter  of  the  bolo  of  several  measured  frt>m  14  to  28 
inches,   consisting  exclusively  of  heart-wood — the   sap-wood  had 

'  Severn  House,  Hexibuty,  Bristol. 

*  See  GxoLOQiciO.  M^Qjaix^  X^o^igii^^^^.'i^^'^.^ll. 
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perished.  The  rings  showed  a  slow  but  uniform  growth  of  about 
twelye  annual  lines  to  an  inch.  Trees  of  this  size  far  exceed  those 
now  growing  south  of  Loch  Maree  in  less  exposed  positions.  The 
roots  are  extremely  singular.  In  one  case  Mr.  Brown  found  a 
plexus  of  inosculating  roots,  ten  feet  in  diameter,  forming  almost  a 
platform,  the  separate  roots  measuring  ten  inches  in  width. 

Mr.  Brown  proceeds  to  infer  that  the  change  of  climate  must  hare 
been  veiy  considerable  to  have  first  caused  the  growth  of  such  fine 
forest  trees,  and  then  their  overthrow  and  the  production  of  peat. 

Mr.  Brown  suggests  that  this  Highland  region  of  Laurentian 
Oneiss  surmounted  by  Cambrian  rocks  has  remained  elevated  above 
the  sea,  and  clothed  with  vegetation  when  all  the  younger  rocks 
"were  submerged  beneath  its  waters,  which  would  by  their  genial 
iufiuence  favour  a  more  rich  vegetation  than  the  present  climate. 

5.  Mr.  E.  B.  Kemp- Welch,  of  Lindfield,  Malvern  (Sept.  17th)  an- 
nounces the  discovery  of  a  Trilobite  new  to  the  Malvern  district, 
viz :  Ampyx  nuiiw,  March ;  the  specimen  was  obtained  ''  from  the 
Woolhope  limestone,  at  the  tunnel  shaft,  on  the  Worcester  and 
Hereford  Bailway,  Colwall,  near  Malvern.*'  Mr.  Welch  encloses  a 
sketch,  which  is  certainly  very  like  an  Ampyx,  a  remarkable  find, 
indeed,  in  the  Upper  Silurian  of  Malvern. — We  had,  however,  the 
pleasure  to  see  this  new  find  the  other  day  ;  it  was  kindly  brought 
for  our  inspection  by  Dr.  Grindrod,  of  Malvern.  We  are  sorry  to 
state  that  ii  is  manufctctured. — Edit. 


MACKINTOSH  ON  WELSH  VALLEYS.    GEIKIE  ON  SCOTTISH  KAMES. 

To  the  Editor  of  the  Geological  Magazine. 

Sib, — As  sure  as  there  are  alternations  of  hard  and  soft  strata  in 
the  course  of  a  valley  or  river  so  sure  will  there  be  alternations  of 
gorge  and  alluvial  flat.  Mr.  Mackintosh  credits  this  principle  to 
Professor  Jukes.  I,  however,  first  published  it  in  1857,  in  the  first 
edition  of  "  Eain  and  Kivers,"  p.  63,  in  accounting  for  the  river- 
goi^es  through  the  north  and  south  Downs.  Also  at  page  1 74.  And  I 
have  since  sung  the  cuckoo-note  in  various  letters  to  periodicals.  In 
the  "Athenaeum"  of  26th  December,  1863, 1  advanc^  the  principle 
as  "  the  open  sesame  of  the  secret  of  the  parallel  terraces  of  Glen  Key." 
In  February,  1864,  Mr.  Jukes  kindly  sent  me  a  copy  of  an  article  of 
his  in  the  ''Header."  I  remarked  to  him  that  he  had  used  my 
argument  His  letter  in  reply  begins,  '*  I  had  your  description  of 
Glen  Boy  in  my  head  when  I  wrote  the  passage  you  allude  to."  In 
page  16,  second  edition  of  **  Bain  and  Bivers,"  I  have  said,  *^  Any 
one  may  make  parallel  terraces  for  himself  in  the  road-side  gutter. 
Dam  up  the  run  of  rain.  A  pool  will  form  above  the  dam.  Every 
rain  wUl  deposit  on  the  bed  of  the  pool,  till  the  flat  alluvium  rises 
to  the  height  of  the  dam.  Take  away  the  dam.  The  rain  cuts 
through  the  alluvium  which  it  has  deposited  and  runs  between  two 
parallel  terraces  till  they  vanish  by  denudation.  This  is  the  whole 
secret  of  the  terraces  of  Glen  Boy,  or  of  any  o\]kiBc  n^<(^^  ot  tv^^x^ 
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I  miglft  bftve  added,  and  ihia  la  -tiha  wholB  aeomi  of  Kamaa.  -Itar 
Tain,  in  deetroying  extenaiTe  alhmiima,  onta  fham  into  the  ridgei 
and  knoUa,  oaUed  ''  Kamaa."  Mr.  Iffafikintnah'a  /aab  pnciaetf 
accord  with  my  ffaeoiy.  Wbeaenat  the  aiiata  an  bavd  the  ^allay  ■ 
narrow,  and  the  riTer  nma  in  a  goiga.  In  the  aoAar  atnta  abova 
the  gorge  atmoai^ierio  deoompoaitifn,  the  eroaioii  of  xain,  and  tta 
liver,  cut  a  wide  flai  vaUej  at  ther  level  of  the  gorga  Tlio^|^ 
aooordii^  to  Mr.  Maddntodi'B  ikaof^  '^rivera  (qpait  tram  depontaon 
during  floods)  can  only  produce  tMraoliiiea."  And  hia  axptDaMi, 
*'a  river,  when  it  eateri  a  plain,"  inould  be  ''when  it  koa  auAa 
plain."  The  floo4-water  of  the  wide  flat  plaini  oheciked  at  tlie  go^p^ 
overflows  and  deposits  an  allnvinm.  Hie  bed  of  the  goige  ii 
lowered ;  away  goea  the  old  allnvinm,  and  a  new  one  ia  S^gan  at 
the  lower  level  of  the  gorge,  leaving  remaina  of  old  aUnviimia  as 
parallel  terraces  on  the  hul  sides,  l^is  is  the  solution  of  Mr. 
Maddntoah's  **  Great  Denudation  pnasle."  Wb  **  river  ^fricka  "  aia 
veiy  coriouj  indeed.  They  make  Welah  water  quite  ezoeplianal  in 
ita  properties.  He  assures  us  that  Welsh  water-fidia  do  not  oak 
their  gorgea  backward.  Will  he  apply  his  Welah  mle  to  Ihe  gnga 
of  Niagara  ?  Welsh  rivers,  "  after  long-continued  heavy  xain,  nn 
aa  dear  as  crystal."  He  tells  us  of  "  a  stream  flowing  vm  timAj 
along  the  summit  of  a  rodkv  ridge."  To  say  nothing  of  a  river 
which,  as  I  understand  him,  nas  no  dianndi,  while  ^'the  ground  on 
each  sido  slopes  away  from  ii"  He  photographs  a  amalT  valley  as 
"  all  that  the  stream  has  been  able  to  eflfect"  Is  nature  to  have  no 
small  valleys  because  she  has  large  ones?  Mr.  Searles  Wood's 
**  river  tricks  *'  are  as  fantastic  as  Mr.  Mackintosh's.  Indeed  he 
asserts — 

Ardnis 
Pronofl  relabi  posse  riros 

Montibus,  et  Tiberim  rererti. 

He  talks  of  the  "  reversal "  (!)  of  the  Medway !  The  alluvial 
flats  of  the  Weald  rivers  inside  the  gorges  of  the  Chalk  downs 
result  from  the  easy  erosion  of  the  Weald  clay.  Did  the  nine 
rivers  which  now  flow  from  the  Weald  hill  through  the  Chalk 
formerly  flow  {arduis  mofittbus)  to  the  Weald  hill? 

Mr.  Geikie  ("Scenery  of  Scotland,"  p.  308)  says  of  Kames, 
"  notwithstanding  all  that  has  been  said  and  written  about  them, 
tliey  are  as  complete  a  mystery  as  ever  to  the  geologists  of  this 
country."  He  describes  the  Eames  at  Carstairs  as  the  most  remark- 
able that  he  knows.  They  are  simply  the  remains  of  patches  of 
alluvial  plains  formed  by  rain  and  rivers,  and  in  the  act  of  being 
carried  away  hy  the  same  agents.  They  have  been  formed  by  the 
Clyde  and  its  ^uent  the  Mouse- water.  The  hard  rocks  which  still 
form  the  falls  of  the  Clyde  at  Lanark,  and  the  gorge  of  the  Mouse- 
water  through  Cartland  Crags  between  those  falls,  have  formerly 
sustained  the  beds  of  the  Clyde  and  the  Mouse- water  as  high  as  the 
Kames  are  now  at  Carstairs,  and  have  allowed  the  formation  of 
enormous  patches  of  a\\vmT\\.  -^VaixA.  Aa  the  gorges  at  Bonnington, 
Ooira  Linn,  StonebvT^a,  asii  C«i^i\aaA  Crcft^  \iK^  \fe«Q.  lov^Bred, 
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the  aUaYimns  liave  been  cut  throngh,  and  are  vanishing  in  like  form 
of  parallel  terraces  and  '^  Eames."  There  are  ancient  terraces  and 
aUuvioms  recent  and  in  actual  formation,  in  the  long  and  beautiful 
gorges  of  the  Lower  Mouse-water  wherever  an  interval  of  soft 
strata  occurs^  in  the  banks  of  these  gorges.  One  may  be  seen  from 
the  road  and  bridge  immediately  above  the  magnificent  gorge 
through  Cartland  Crags.  Another  immediately  above  the  almost 
equally  magnificent  gorge,  beginning  at  Cleghom  bridge.  Man  has 
run  his  roads  and  bridged  the  river  at  these  two  crossing  places  of 
nature.  Below  Cartland  Crags  vast  alluviums  have  always  (that  is, 
for  millions  of  years)  existed  above  Stonebyres  Fall,  caused  by  the 
hardness  of  the  rocks  there.  The  remains  of  these  alluviums  are  still 
to  be  seen  on  the  hill  side,  and  modem  ones  are  still  growing  from 
the  same  cause.  Indeed,  the  singularly  hard  Devonian  conglomerate 
rocks  at  Stonebyres  FaU  still  give  the  level  to  the  bed  of  the  Mouse- 
"water  through  Cartland  Crags.  Every  one  (except  Mr.  Mackintosh) 
will  allow  that  the  Mouse-water  has  cut  the  gorge  through  Cartland 
drags  backward,  and  that  it  must  once  have  run  at  a  leVel  as  high  as 
the  top  of  these  Crags.  Who  shall  say  how  much  higher  these  rocks 
have  been  ?  though  we  scarcely  need  them  higher  than  they  are  to 
account  for  all  the  alluviums  behind  them.  The  Clyde  beoomes 
smooth  and  sluggish  about  Tullyford,  above  Bennington,  with  new 
alluviums,  and  the  banks  are  terraced  with  old  alluviums  of  sand, 
with  pebbles.  While,  where  the  railroad  from  Lanark  to  Douglas 
crosses  the  river,  the  country  is  one  wide  sea  of  ancient  terraced 
alluviums.  These  extend  over  the  hills  between  Lanark  (by  Ravens- 
truther)  and  Carstairs.  So  that  the  water-parting  between  the  Clyde 
and  the  Mouse- water  is  formed  by  hills  capped  with  these  alluviums. 
The  Clyde,  from  Carstairs  up  to  its  source,  is  at  the  same  work  now, 
which  it  has  been  at  for  millions  of  years.  That  is,  it  is  still  cutting 
through  old  and  recent  alluviums,  or  "  haughs,"  of  all  ages  and  at 
all  levels,  and  forming  new  aneSy  which  it  gives,  as  Aladdin  did  his 
lamps,  in  exchange  for  old  ones.  This  may  be  seen  from  the  railway 
at  express  pace.  Mr.  Geikie  seems  wantonly  to  introduce  *'  mystery" 
and  marvel  where  in  nature  simplicity  itself  reigns.  He  turns  a 
certain  pool  into  the  crater  of  a  volcano,  like  one  of  those  in  the 
Eifel.  Now  the  bed  of  this  volcanic  pool  is  formed  of  the  most 
perfectly  waier-wm-n  pebbles,  and  its  sides  of  drifted  sand,  boulders, 
and  pebbles — most  remarkable  materials  for  the  construction  of  a 
volcanic  crater !  Yours,  &c.,  &c. 

Qeoroe  Gbkekwood,  Colonel. 
Brookwood  Park,  Alresford, 
5th  September,  1866. 

P.S.  17th  October, — ^In  the  Geological  Magazine  of  this  month, 
page  435,  Mr.  Topley  applies  the  rain  and  river  theory  most 
admirably  to  the  northern  half  of  the  alluvial  streams  which  unite  at 
the  Humber  gorge,  as  he  formerly  did  to  those  which  unite  at  the 
Medway  gorge  through  the  North  Downs.  But  the  principle  at  the 
beginning  of  this  paper  applies  equally  to  the  Trent  and  to  all  tha 
southern  and  western  streams  whicVi  ^ov7  ixotxi  \}ti<^  ^^t^s^^  ^os^iA. 


across  the  PUin  of  York  to  the  Humbor  gotfce.  That  ie,  the  hart  i 
Oolites  and  Chalk  of  tho  York  wolila  on  the  north  and  of  the  Lincohi 
heig'hts  aad  Lincolashlre  wo](l8  on  the  south,  liavo  formed  the  goi^ 
of  th^  Hutnlter,  which  onoe  flowed  as  high  aaii  higher  than  theM 
heights.  In  the  meoutiine  rain  and  the  rivers  have  olways  excavated 
deep  flat  valleys  in  tho  soft  IViassic  Hlrata  west  of  these  beights  and 
have  deposited  piUchea  of  alluviums  in  them  ever  varying  in  height 
with  the  ever  varj-ing  level  of  the  bed  of  tho  Huini>er  gorge.  Now 
that  the  Humber  gorge  is  cut  down  to  tho  level  of  the  sea,  theM 
alliiviiims  (like  dl  aUu\-iums  nest  the  sea  or  lieltas)  will  constantly 
rise  from  overflow  and  deposit,  oscept  where  they  are  embanked.         ] 

G.  G. 


To  d<  Editor  i^  tkt  Qwo^ooNAL  Kisunnk 
»tA|;  not  ioog  mao»  aqptoed  m  MiMideBd 
tiw  oonstry  dcwribed  by  Ut.  IfaalnntoA,  in  hi*  tata 


So,— HatAi;  not  ioog  mao»  aqptoed  »  6stmitniik  pariuw  tf 
bo  oonstry  dwcnibed  by  Ut.  IfaalnntoA,  in  hi*  tatMMng  pnr 
«ntlu"Cai&&ndTtIleyiof  WkIm,"  cU^y  ina»'«iewU«to9^-' 


atks  phynoal  geology  of  the  diainat,  1 1 
w  Ihoti^^  wi  "the  giMt  dendatioa  nuk." 
ftotB  bniii^  fonrerd  by  my  tn«ai  Mx.  Mnw,  in 


nmarka  on  "  WatfiTsheds,"  aitd  the  genenl  sonudneBs  oi  hU  wgn* 
menta,  might  we  not  still  expect  to  find  marks  of  marine-action  in. 
the  formation  of  beaches,  the  erosion  of  olifis,  etc,  in  predady 
those  situations  in  which  Mr,  Mackintosh  claims  to  have  found  them  ? 
And  can  such  marks  be  considered,  then,  as  any  real  evidence  against 
the  Bubaerial  theory  of  deaudation  ?  These  ate  the  questions  I  pro- 
pose very  briefly  to  consider. 

Granting  that  the  Eglwyseg  olifTs,  for,  example,  do  bear  marks  of 
having,  at  one  time,  been  washed  by  the  waves  aa  those  of  Llan* 
dudno  are  now — if  we  mark  the  elevation  of  the  supposed  beach  line 
at  their  base,  and  trace  out  the  line  of  such  elevation  on  a  contour 
map  of  North  and  South  Wales,  shall  we  not  get  Juat  such  an  intricate 
outline  of  land  and  water,  such  a  series  of  small  islands,  and  land- 
locked inlets,  as  Mr.  Maw  has  shown  to  be  found  in  the  case  when 
a  tract  of  land,  with  its  recent  configuration  of  hill  and  dale,  ia 
inoum  to  have  been  suddenly  submerged  within  historic  times,  but 
which  can  not  be  found  anywhere  in  the  world  where  the  sea  washes 
the  coast  of  land  long  raised  to  any  considerable  height  above  its 
level  ?  There  was,  beyond  doubt,  a  period  when  the  waters  of  the 
Glacial  sea  covered  the  low  lands  of  Cheshire,  Flint,  Denbigh,  and 
North  Shropshire;  while  such  elevations  as  Weulock  Edge,  the 
Jjongmynd,  Caradoc,  and  Wrekin-Cyru-y-Brain,  and  Eglwyseg  rocks 
were  above  water,  aa  well  as  the  higher  peaks.  (Mr.  Maw  has 
himself  shown  this  in  the  case  of  Wenlock  Edge,  in  Lib  paper  on  the 
"  Severn  Valley  Drift,"  in  the  Quarterly  Journal  of  the  Geological 
Society  for  May,  1861.^  And  we  may  reasonably  look  to  find  traces 
bwe  aad  tlieie  at  the  baae«  oi  \^u>Ha  ^a^  \rs^  al  *^  wAioa  of  tibA 
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sea.  Supposing,  then,  the  general  contour  of  the  land  to  have  been 
in  the  main,  what  it  now  is,  previous  to  that  submergence,  are  not 
almost  all  the  phenomena  described  by  Mr.  Mackintosh  precisely 
such  as  we  might  expect  to  have  been  produced  by  such  a  subsidence 
as  would  permit  the  sea  to  flow  into  the  existing  valleys  of  Wales  ? 
Are  not  the  traces  ^  of  sea-action,  which  he  finds,  more  consistent,  in 
short,  with  the  theory  of  a  temporary  submergence  of  land  already 
modelled  into  nearly  its  present  contour,  than  with  that  of  the  eating 
out  of  such  an  intricate  network  of  "  fiords  "  by  the  gradual  opera- 
tion of  the  sea  upon  an  elevated  and  rocky  land  ?  How,  again,  I 
would  ask,  can  Mr.  Mackintosh  possibly  explain  the  formation  of 
such  a  long  tortuous  gorge  as  that,  for  example,  through  which  the 
river  Alyn  flows  for  some  miles  above  Gresford  ?  Taking  that  goige 
in  connexion  with  the  ridge  of  Drift-gravel,  at  the  east  of  Gresford  and 
Wrexham  (the  old  sea  beach,  perhaps,)  through  which  the  river  cuts 
its  way,  we  have  as  clear  a  case  as  may  be  of  river-acUon,  And  if 
there,  why  not  in  other  similar  gorges  throughout  the  country? 
Even  Mr.  Mackintosh  will  scarcely  argue  that  l£e  long  alternations 
of  tunnel  and  deep  cutting,  through  which  so  many  of  the  limestone 
rivers  of  Yorkshire  find  their  way,  were  made  for  them  by  the  sea. 

I  am,  Sir,  yours  fciithfiilly, 

William  Pubton. 

STOTTBSDUr  VlCABAOE,   BbWDLBT. 


To  the  Editor  of  the  Geological  Magazine. 

Sib, — Mr.  Hull's  letter  on  the  "  Biver-denudation  of  Valleys," 
in  your  number  for  October,  is  valuable  as  again  calling  attention 
to  a  very  puzzling  fact,  which  I  agree  with  him  in  thinking  has  not 
yet  received  a  perfectly  satisfactory  explanation.  I  pointed  out  some 
time  ago  two  cases  in  North  Staffordshire  of  a  valley  crossed  by  a 
watershed,  exactly  like  the  instances  described  by  Mr.  Hull,  but  on 
^  larger  scale.' 

It  is  not,  however,  my  intention  to  attempt  a  solution  of  this 
knotty  problem,  but  to  point  out  one  sentence  in  Mr.  Hull's  letter, 
so  plausible,  and,  at  the  same  time,  so  illogical,  savouring  of  the 
po»t  hoc  ergo  propter  hoc,  that  I  hope  the  author  will  excuse  me  if  I 
show  the  flaw  in  his  reasoning. 

The  sentence  is,  "  It  is  less  incredible  (to  say  the  least  of  it)  to 
assume  the  agency  of  the  sea  in  the  formation  of  these  valleys  (or 
parts  of  them),  which  we  know  was  there,  than  that  of  a  stream  of 
which  there  is  no  trace." 

The  argument  stated  formally  runs  thus : 

We  know  that  the  sea  has  been  over  the  ground  now  occupied  by 
the  vale  of  Todmorden. 

^  Except,  indeed,  his  supposed  instances  of  **  sea-worn  summits  of  hiUs,"  about 
which  I  confess  I  am  rather  sceptical. 

'  See  the  Memoir  of  the  Geological  Surrey  on  the  country  round  StocbQK^rC, 
Macclesfield,  Congleton,  and  Leek  (p.  13). 


We  do  not  know  for  «r(ain  that  auy  stream  has  run  through  the 
valley. 

Therefore  it  ia  leas  incredible  to  assume  that  the  eea  cut  out  tho 
valley  titan  that  it  was  made  by  a  stream.  In  a  like  strain,  a  stranger, 
imaeqiiainted  with  the  antiqui^  of  the  valley,  might  urge. 

We  know  that  Mr.  Hull,  henrily  shod  and  armed  with  a  ponderooB 
hammer,  after  the  mannet  of  field-geologists,  has  iwen  often  seen  in 
the  neighbourhood  of  what  is  now  the  vale  of  Todmoiden. 

We  do  not  know  for  certoiD  that  any  stream  has  run  through  the 
valley. 

It  is,  therefore,  lesE  incredible  that  tlie  valley  should  have  been 
eicavatod  by  Mr.  Hull  than  that  it  should  have  been  hollowed  oat  by 
a  stream. 

I  do  not  say  tliat  Mr,  Hull's  argument  ia  as  absm'd  as  this ;  but 
both  break  down  for  the  same  reason,  because  both  involve  a 
tacit  assumption — the  one,  that  the  sea,  and  the  other,  that  my 
worthy  ooUcague,  is  capable  of  performing  tbe  task  assigned  tei  him. 

Indeed,  it  seems  quite  ia  have  escaped  Mr.  Hull  that  before  tha 
claims  of  sea  against  river  can  be  entertained  at  all,  we  must  show 
that  sea  and  river  con  both  cut  out  valleys  like  thoso  described ;  we 
must  be  able  to  pcnnt  to  TaUeyi  «zo«nttecl  t^  the  sea  sIona>  aa  mD 
u  to  Talleya  boDowed  out  fay  men ;  and,  having  il»u  ahown  thit  d 
jpnorf,  it  isaaopeiiqne«ti<Miw)iedier  dtasMor  ariTerlua  teen  Aa 
oanee  of  any  given  valley,  other  oonrid^atioDB,  like  those  brou^it 
forward  by  Mr.  Hull,  come  in  to  decide  which  of  the  two  has  the 
better  claim. 

In  short,  the  first  clause  of  the  argument  wants  to  mu  thus : 

We  know  that  the  sea  has  been  over  the  ground  now  occupied  by 
the  vale  of  Todmorden,  and  vse  can  alto  jxnnJ  (o  eate*  of  lube  vaReip 
which  have  mtdoubledlff  heen  hoUoaed  otU  by  the  sea. 

Mr.  Hull  has  tacitly  assumed  the  important  part  in  italics ;  and, 
if  he  were  justified  in  doing  so,  his  conclusions  would  legitimately 
follow :  but  I  utterly  deoy  that  the  above  would  be  a  true  statement 
of  the  case  in  the  present  state  of  our  knowledge ;  we  are  told,  on 
good  authority,  of  valleys  which  can  be  due  only  to  streom-actioh — 
witness  those  of  Auvergue  ;  but  where  shall  we  find  a  long,  narrow, 
winding  inlet  which  has  been  undoubtedly  cut  out  by  tlie  sea  alone  ? 

The  ungrounded  assumption,  which  I  have  noticed,  is  so  constantly 
made,  that  I  have  thought  it  worth  while  to  dwell  on  the  subject  at 
length,  and  have  left  no  room  for  the  more  ^reeable  task  of  confirm- 
ing, from  other  sources,  the  accuracy  of  Mr.  Hull's  facta,  and  en- 
deavouring to  give  some  explanation  of  the  difiSculties  they  offer : 
but  this  I  hope  to  attempt  before  long. 

I  am,  Sir,  yours  obediently, 

A.  H.  GauM. 

lie,   DoDWOBTH   Roah.   BtaXSLEV, 

OcloUr  lOlh,  1866. 
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ON   THE   OCCUKRENCB   OF    MOLYBDENITE   IN   LEICESTERSHIEE 

AND  OF  LINARITE  IN  CORNWALL. 
To  likt  Ediior  of  ike  Gbological  Magazine. 

Sib, — ^During  the  late  meeting  of  the  British  Association  I  hap- 
pened to  form  one  of  the  party  which  visited  the  Mount  Sorrel 
Syenite  (or  granite)  qoarries.  Some  of  the  workmen  brought  us 
specimens  of  what  they  called  le<id  on  the  stone.  I  bought  a  piece 
from  one  of  the  men,  recognising  in  their  lead  the  mineral  Molybde- 
nite, and  since  my  return  from  Nottingham  I  have  confjmed  my 
opinion  by  the  ordinary  tests  for  Molybdenum. 

I  am  not  aware  that  the  occurrence  of  Molybdenite  at  Mount 
Sorrel  has  been  noticed  hitherto  ;  at  all  events,  it  is  not  mentioned 
either  in  Phillips*  **  Mineralogy "  or  in  Bristow's  "  Glossary ''  as 
occurring  there. 

It  will,  perhaps,  not  be  uninteresting  to  some  of  your  readers  to 
learn  that  the  mineral  Linarite  has  been  found  in  Cornwall.  I  lately 
found  a  specimen  at  Huel  Penrose,  near  this  town, — a  mine  long 
noted  for  its  beautiful  specimens  of  Pyromorphite,  Mimetesite,  and 
Gerusite,  and  where  Anglesite  also  occurs  in  small  quantities. 

I  remain.  Sir,  your  obedient  servant, 

Clement  D.  Neve  Fosteb. 

HXLBTOK,  COBKWALL, 

I7th  October,  1866. 

SIR  J.  F.  W.  HERSCHEL  ON  TIDAL  CURRENTS. 

To  the  Editor  of  the  Geological  Magazine. 

Sm, — As  it  might  be  too  much  to  expect  you  (considering  the 
great  increase  in  the  number  of  your  contributors)  for  several 
months  to  come,  to  find  room  for  a  full  reply  to  Mr.  Maw*s  elaborate 
article,*  I  shall  at  present  only  direct  the  attention  of  your  readers  to 
what  Sir  J.  F.  W.  Herschel  says  relative  to  the  concentrated  force  of 
tidal  currents  in  inlets,  channels,  and  shallow  seas ;  and  to  the  great 
variety  of  effects  which  must  result  from  the  localization  of  currents 
by  which  they  are  made  to  assume  the  form  of  curving,  eddying, 
revolving,  re-acting,  returning,  connecting,  bifurcating,  joining,  de- 
flected, and  reflected  streams.  In  speaking  of  ''  the  peculiar  nature 
of  the  tidal  undulation,"  the  above  great  dynamiccd  authority  remarks : 
**  The  full  effect  of  this  power  is  only  to  b^  appreciated  when  we 
contemplate  the  rounded  forms  of  hills,  and  tiie  branching  and 
sinuous  valleys  of  a  very  large  proportion  of  the  surface  of  the  land, 
where  the  action  of  the  existing  rivers,  or  any  conceivable  amount 
of  atmospheric  precipitation,  is  quite  inadequate  to  have  performed 
the  work  of  excavation."*  Sir  Charles  Lyell  and  Sir  Boderick  I. 
Murchison  have  likewise  borne  testimony  to  the  denuding  influence 
of  marine  currents. 

D.  Mackintosh. 

Wbston-Supbr-Mabs. 

^  Gbol.  Mao.,  Oct  1866.  *  "  FhyiiGai  a«o^;cv^\i^;*  \«V^. 


N»w  CASBONtrxBOUS  EEPTI1.K. — A  new  rqjtile  baa  recently  been 
fbntid  in  the  upx>er  part  of  the  Carboniferous  seriea  at  Muse,  noar 
Autim,  by  M.  FroBsord,  which  it  is  prvmoeett  to  designate  by  the  iiAme 
of  Aetinadon,  firom  the  pcouliarljr  rndint^^l  ftppeantnce  of  the  tortli 
imder  the  imcroBoopo.  The  skiilt  was  -156  of  a  metro  in  braadth, 
Bud,  from  the  omiipital  margin  of  the  otocriuie  to  the  anterior  edgp  of 
the  vomer,  measured  -182  of  a  metre.  The  lower  jaw  measured  '190 
of  a  metre ;  all  the  teeth  were  perfect,  and  the  remains  showed, 
beyond  doubt,  that  the  braucbial  arokea  were  well  developed.  The 
boiUes  of  the  vertebrw  were  incompletely  ossified,  with  the  udes 
greatly  developed.  This  reptile  evidently  bears  a  great  resemblanoe 
to  the  Arekegotanrtt  laliroBlrit,  of  Jordan,  from  tlie  Coal -formation 
Saarbmck,  described  by  S.  Von  Meyer,  in  the  Paltt!ontof;iB[>luca. 
Besides  the  regnlar  teeth  seated  in  the  aroh  of  the  jaw,  the  Aelinadaa 
appears  to  have  be«iD  furnished  with  a  number  of  small  pal&tine 
teeth,  which  thou^  common  in  many  fishes,  and  indio>t«d  in  the 
Zygoaanrat  found  in  the  Pennian  beds  of  Russia,  does  not  appear  to 
have  been  hitherto  observed  in  any  other  reptile.  A  Blab,  with 
traces  of  the  footsteps  of  a  reptile  with  four  long  flat  toes,  liie  ter- 
minatiiijj  jihrilriii^'i'  ajijaivnlly  lOtisiderably  inciirvc-d,  has  tiinco  beea 
foimd  at  Muse,  and  is  conjeetured  to  indicate  the  footpiinta  of  the 
Aetinadon.- — Loridon  Beviete,  Oct.  13. 

The  following  interesting  Notice  has  just  been  published  in 
the  Natural  History  Transactions  of  Northumberland  and  Darham. 
Vol  I.,  Part  2,  p.  201.     186G. 

Oh  Siliceodb  Casts  of  Pai.xozoic  Cokau  rouND  AHotroar  trx 
Bbfdbb  op  Alsali-wobks.  By  Henby  B.  Bbady,  F.L.S.,  See, — 
Borne  time  ago  my  friend,  Mr.  Archibald  Stevenson,  brouffht  to  m^  a 
lump  of  reftise  picked  up  from  the  waste-heap  at  uie  Jairow 
Chemical  Works,  which  was  so  far  different  from  the  rest  in  its 
general  appearance  as  to  have  excited  his  curiosity.  The  mass  h«d 
certain  characters  which  seemed  to  indicate  an  organic  origin ;  but 
they  were  too  obscure  Jo  admit  of  any  very  positive  judgment  with- 
out more  opportunity  of  comparison  than  this  speoimea  afforded^ 
Further  search  set  the  matter  at  rest,  bringing  to  light  speoimena  of 
two  species  of  carboniferous  corals. 

On  making  inquiry  into  the  bistoiy  of  the  refiise  in  which  these 
specimens  were  found,  I  ascertained  that  a  quantity  of  "  Black 
Limestone"  had  been  brought  into  the  l^e  from  Ireland  (Co. 
Dublin?)  as  ballast, and  had  been  taken  into  the  chemical  works  as 
material  for  the  production  of  carbonio  acid,  but  it  was  found  to  con- 
tain so  large  a  proportion  of  matter  insoluble  in  hydroohlorio  add 
that  it  could  not  be  used  for  tho  purpose.    The  insoluble  tosidae 


Miscellaneous.  SSS1 

remaining  in  the  generators  was  thrown  oat  as  refuse,  and  tiie  re- 
mainder of  the  stone  was  burnt  as  quick-lime. 

Subsequently,  I  had  the  opportunity  of  searching  the  heap,  very 
carefully,  in  company  with  Mr.  Stevenson,  and  Mr.  D.  0.  Brown,  and 
we  had  the  good  fortune  to  find  examples  of  about  half  a  dozen  species 
of  Carboniferous  Limestone  Corals.  Dr.  P.  Martin  Duncan,  M.B. 
Lend.,  For.  Sec  Geol.  Soc.,  has  been  good  enough  to  examine  these, 
and  states  that  several  of  the  specimens  belong  to  a  species  of 
Zaphrentis  hitherto  imdescribed ;  that  the  rest  are  well  known  and 
are  as  follows : 

Syrtngopora  genictdata,  Phillips. 
Michelenia  megastoma,  Phillips,  sp. 
Zaphrentis  earyophylloideSy  Scouler,  sp. 
LitJMBtrotion  PhiUipsii,  Edwards. 

The  specimens  consist  of  siliceous  casts  of  the  calcareous  skeleton 
of  the  corals,  and  they  are  so  completely  decalcified  that  they  remained 
unaltered  on  a  second  maceration  in  strong  acid.  Chemical  analysis 
of  a  fair  sample  of  the  limestone  showed  that  it  contained  nearly  30 
per  cent,  of  silica,  and  that  there  were  also  present  sensible  quanti- 
ties of  organic  matter  (bituminous)  free  sulphur,  phosphoric  and 
sulphuric  acids,  and  protoxide  of  iron. 

Much  fresh  interest  has  been  recently  excited  in  the  processes  by 
which  the  infiltration  or  impregnation  of  organic  bodies  with  silex 
takes  place,  in  connexion  with  the  history  of  Eozodn  Canadenae,  In 
the  case  of  Eozodn,  the  sarcode  or  animal-jelly  appears  to  have  been 
gradually  replaced  by  siliceous  material,  which  has  accurately  filled 
even  the  minutest  tubuli  of  the  canal-system,  whilst  the  calcareous 
skeleton  has  remained  unaffected.  But  in  the  corals  an  opposite 
condition  is  found — the  skeleton  has  become  silicified,  and  we  have 
no  traces  of  the  soft  parts.  Whether  a  certain  portion  of  silex  was 
secreted  with  the  carbonate  of  lime  during  the  life  of  the  animal, 
or  whether  its  presence  is  entirely  due  to  infiltration,  subsequently, 
is  a  question  very  difficult  of  solution. 

It  is  well  wortii  while  for  those  that  have  the  opportunity,  to  keep 
an  eye  on  the  insoluble  matters  turned  out  of  the  carbonic  add 
generators  in  our  chemical  works  Carbonate  of  lime,  in  many  of 
its  forms,  abounds  in  siliceous  fossils,  and  these  are  left  among  the 
refuse  thrown  out ;  indeed,  the  process  of  chemical  manufacture,  as 
practised  on  the  Tyne,  supplies  us  on  a  grand  scale  with  a  means  of 
separating  organic  remaius,  which  palaeontologists  are  prevented 
from  employing,  except  in  a  very  limited  way,  on  the  ground  of 
expense  and  the  want  of  suitable  apparatus  for  its  proper  application. 


Earthquake  in  Devon. — ^A  correspondent  of  the  Exeter  Gazette 
writes  from  East  Budleigh  :  "  Two  distinct  shocks  were  felt  here  at 
a  quarter  to  ten  on  Thursday  night,  Sept  13th.  The  windows  of  my 
house  rattled  violently.  About  five  minutes  elapsed  between  the  two 
shocks,  and  the  last  was  the  more  violent  of  the  two.     I  believe  that 
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ifae  o«Q86  waa  aa  eudiqtuike.  The  niriit  waa  qinle  calm  at  llw 
time."  The  aame  "papet  statoa  that  inhabitaiita  of  nei^iboiiEing 
Tillagea  alao  felt  the  ahodk.  Oaa  tfaera  ha.'ve  been  any  oonnfflrioa 
bets^en  thia  wave  and  the  one  ftit  in  Paiia? — SeeOaoL^  Ma0^  lal 
Oot,  p.  479. 


O.  W.  FsATHKBaroNHAUOK,  EaQ^  FJB.S.,  F.G.S.,  Britiak  Ckmaul  at 
Havre,  died  early  in  October,  aged  80  years.  In  1827  he  waa  elected 
a  Fellow  of  the  (Seological  Sooiety  of  London,  and  in  the  same  year 
he  conunnnicated  a  short  aooount  of  an  ancient  excavation  in  the 
Chalk  at  Heigham  Hill,  near  Norwich,  which  had  been  discovered  in 
digging  a  wdl ;  afterwards,  in  1829,  when  in  America,  be  sent  a 
paper  on  the  series  of  rooks  in  the  United  States,  pablisfaed  in  the 
same  (1st)  vol.  of  the  Proceedings  of  the  Geological  Society.  His 
reputation  as  a  geol^;ist  consists  mainly  in  his  puUioationa  on 
American  Geolo^.  He  was  elected  a  member  of  the  American 
Philosophical  Soaety  in  1S09.  In  1881  and  1832  he  oondnoCed  Uis 
« Monthly  American  Journal  of  Gtedogy  and  Natural  Sdeoce^"  a 
periodical  in  which  were  published  a  great  number  of  intererting 
geological  papers,  very  many  of  which,  including  an  *•  Epitome  of 
the  progress  of  Natural  Science,"  were  written  by  Mr.  Featherston- 
haugh.  In  1835  he  published  a  geological  report  on  the  Elevated 
Country  between  the  Missouri  and  Bed  Rivers ;  and  in  1836  a  report 
of  a  geological  reconnaissance  made  in  1835  from  Washington,  by 
Green  Bay,  &c.  In  1844  he  read  a  paper  before  the  British  Associ- 
ation at  A''ork,  *'on  the  Excavation  of  the  Rocky  Channels  of  Rivers 
by  the  Recession  of  their  Cataract*;"  the  author,  in  travelling  through 
North  America,  had  noticed  that  at  some  points  of  the  course  of  aU 
the  great  rivers  there  was  either  a  cataract,  or  evidence  of  the  former 
existence  of  one,  in  rapids  now  obstructing  navigation ;  and  on  com- 
paring the  quantity  of  water  in  the  rivers  now,  with  certain  marks 
which  appeared  to  indicate  the  quantity  which  formerly  flowed  in 
their  channels,  he  came  to  the  conclusion  that  the  volume  of  water 
was  formerly  much  greater  than  at  present,  and  that  such  a  state  of 
things  was  necessary  for  the  excavation  of  their  rocky  channels, 
which  he  considers  to  have  been  effected  by  the  recession  of  their 
cataracts.  Mr.  Featherstonhaugh  thought  it  possible  that  even  in 
our  own  island  we  are  not  precluded  from  supposing  that  the  same 
causes  may  have  excavated  river-channels,  when  England  "was  a 
portion  of  a  great  continent. — H.B.W. 
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I. — On  the  Mbtahobphio  Origin  op  Certain  Granitoid  Books 
^AND  Granites  in  the  Southern  Uplands  ov  Scotland. 

By  James  Geikie,  Geological  Surrey  of  Great  Britain. 

rIE  special  proofs  of  motamorpbism  which  it  is  the  object  of  this 
paper  to  point  out,  are  rather  of  a  geolopjical  than  chemical  nature. 
They  consist,  in  short,  of  such  evidence  as  may  be  readily  gathered 
in  the  field,  and  although,  to  render  them  complete,  they  ought  per- 
haps, to  be  followed  up  by  analyses  of  the  rocks,  yet  it  is  believed 
that  the  phenomena  to  be  described  tell  a  plain  enough  story. 

The  rocks  referred  to  below  are  Diorite,  Minette,  and  Granite,  all 
of  which,  with  one  exception,  are  admitted  by  most  geologists  to 
have  generally  had  an  igneous  origin, — that  is  to  say,  they  have  not 
only  been  in  a  state  of  fusion,  but  have  also  at  various  periods  forced 
themselves  among  pre-existing  strata.  For  example,  diorite  and 
minette  are  met  with  abundantly  throughout  Scotland  as  eruptive 
rocks — the  former  seeming  to  prefer  strata  of  Carboniferous  age  (to 
which,  however,  it  is  not  confined) — the  latter  seldom  travelling 
beyond  the  range  of  Old  Red  and  Silurian  regions.  But  the  diorite 
to  which  reference  will  presently  be  made  is  of  a  more  granitoid  and 
less  basic  character  than  the  usually  finer-grained  and  often  dull 
earthy  rock  of  the  dykes  which  here  and  there  intersect  the  Coal- 
measures.^  So  far  as  its  mineralogical  nature  is  concerned,  however, 
the  granitoid  diorite  alluded  to,  might  be  eruptivef  for  it  is  simply  an 
admixture  of  hornblende  with  white  and  pink  felspar.  Minette,  or 
quartzless  granite,  is  a  rock  that  sometimes  forms  intrusive  dykes 
through  Lower  Silurian  greywackes,  very  beautiful  examples  of 
which  may  be  seen  in  Priesthill  Bum,  near  the  village  of  Inner- 
leithan,  on  the  river  Tweed.  The  exclusively  eruptive  origin  of 
granite  is  advocated  by  several  geologists ;  but  the  proofs  which  are 
thought  to  establish  this  theory  have  been  called  in  question,  and 
the  metamorphic  character  of  the  rock  strenuously  upheld.     In  the 

^  Most  of  the  trap  dykes  of  the  Scottish  Carboniferous  strata,  however,  are  not 
homblendic  but  augitic  greenstones,  or  tioUritet, 
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present  state  of  oTir  knowledge,  we  fire  induced,  like  old  Sir  Hc^er, 
to  conclude  that  much  may  be  said  on  l«)th  sides.  It  ia  ubvioiu, 
however,  that  many  of  the  so-callod  eruptive  fpianitee  must  be  re- 
examined, tlieir  igQcous  cluLract^r  having  been  aasomed  at  a  time 
when  as  yet_  the  study  of  metamor^ihism  had  made  littte  progiwe. 
No  diarospect  for  the  work  of  the  laboratory  is  implied  in  tJie  belief 
that  the  question  of  the  origin  of  granite  and  other  allied  rocks  will 
ttltimately  be  solved  by  the  field  observer.  The  labours  of  the 
oh'omist  have  been  invaluable,  but  esperienco  ia  ever  showing  ns  that 
the  chemical  or  minurological  composition  of  a  crystalline  rock  can- 
not ttlways  be  taken  as  a  test  by  whioh  to  discover  its  geologietd 
nature,  i'or  this  purpose  it  becomes  necessary  to  study  the  behaviour 
of  the  rock  with  surrounding  strata,  and  to  mark  how  these  may  be 
affected  by  its  presence.  The  composition  of  the  sedimentary  de- 
posits must  be  carefully  noted,  in  order  to  prove  whether  they  make 
the  raw  material  ont  of  whioh  a  orystalline  rock,  sucfa  as  that  with 
which  they  may  be  associated,  could  have  been  formed.  But  even 
after  the  composition  has  lieen  ascertained  to  be  such  ae,  under  nicta- 
morpbic  conditions,  would  readily  give  rise  to  the  crystalline  mass  in 
(Question,  it  will  still  be  necessary  to  examine  carefalty  the  junction 
of  the  Btmtified  itnd  amorphous  rook  ;  for  if  the  latter  bo  eruptive, 
its  associalion  with  any  particular  strata  might,  of  course,  bo  quite 
acddeutul.  It  must  also  be  remembered  that  contact  with  an  ig- 
neous rock  has  often  induced  a  certain  degree  of  change  upon  beds  of 
aqueous  formation.  But  this  appearance,  even  when  the  immediate 
junction  of  the  two  rooks  remains  oonoealed,  is  not  likely  ever  to  be 
taken  as  a  proof  that  the  crystalline  rock  has  resulted  from  the  altera- 
tion of  the  stratified  deposits.  If  we  are  thus  to  guard  aeainst  hastily 
inferring  the  metamorphic  nature  of  a  rock,  we  must  aTso  bewars  aE 
assuming  an  igneous  character  merely  from  the  appearance  of  veini 
ramifying  from  crystalline  into  granular  non-igneous  beds.  TTiis 
may  in  general  be  an  excellent  test  of  eruptive  origin,  but  it  cer* 
tainly  cannot  always  prove  that  the  main  mass,  from  whlidi  the  vmnR 
appear  to  have  come,  has  been  forcibly  thrust  into  its  present 
position. 

As  the  phenomena  connected  with  the  qoartzlesa  syenites  and 
granites  perhaps  evince  a  less  intensity  of  metamotphic  action  than 
the  corresponding  phenomena  of  true  granite,  it  will  be  proper  to 
treat  of  them  first 

DioTtle  and  Minette.—l  have  elsewhere'  given  the  results  of  a 
detailed  examination  of  the  metamorphic  rocks  of  Carrick  in  Ayr- 
shire, and  shown  how  passages  con  be  traced  from  granular  and 
comparatively  unaltered  greywackes  into  distinctly  crystalline  and 
igneous-liko  rocks,  such  as  feletone,  felspar-porphyry,  felspathic, 
amygdaloid,  diorite,  etc  None  of  the  rocks  of  that  region,  however, 
are  micaceous.  But  in  another  smaller  area  of  metamorphism,  near 
the  little  village  of  Som,  Ayrshire,  a  series  of  felspathio  sondfitonei 
of  Lower  Old  Ked  age  have  become  changed  in  places  into  a  rock'of 
>  Id  a  paper  read  bdoie  t'^  QeQlof^eul  Sodetj,  June  II,  1866 :— vMi  Qkl.  Hao. 
P.  321. 
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variable  oomposition,  which  is  Bometimes  a  quartzless  syenite,  some- 
tunes  minette  or  mica-trap.*  Where  this  rock  is  typicidly  developed 
it  shows  a  granitoid  texture,  and  is,  moreover,  marked  by  speoinl 
phenomena,  the  meaning  of  which  can  be  traced,  and  as  these  last 
are  finequently  met  with  in  granite,  they  seem  to  throw  light  on  th(9 
obscure  history  of  that  highly  crystalline  rock. 

The  unaltered  portions  of  the  strata  consist  of  reddish-,  pinkish-, 
and  greenish-grey  felspathic  sandstones,  coarse  and  fine-grained. 
They  contain  little  or  no  free  silica,  but  often  show  a  considerable 
admixture  of  mica.  The  finer-grained  beds  are  fissile  or  flaggy, 
the  surface  of  the  flags  being  often  coated  with  a  pellicle  of  pale 
greenish  day,  while  here  and  there,  both  in  the  &ie  and  coarser- 
grained  beds,  the  rocks  show  streaks  of  a  similar  green  colour, 
but  generally  of  a  darker  hue.  In  many  places  the  sandstones  are 
marked  with  thin,  short,  lenticular  bands  or  ribands,  and  with  abun- 
dant little  galls  or  irregular  blotches  and  flakes  of  brown,  greenish, 
and  dai'k  red  clay  or  mudstone. 

The  first  indication  of  change  presented  by  the  strata  consistf 
simply  of  hardening — ^the  fractiure  becoming  gradually  more  splintery 
and  conchoidal,  as  the  induration  increases.  At  the  same  time,  the 
texture  begins  to  lose  its  dull  sandy  character,  and  to  assume  instead 
a  somewhat  spabrkling,  compact,  and  baked  appearance.  Every 
gradation  from  semi-crystalline  to  ciystalline  succeeds — in  some 
portions  the  rock  being  fine-grained,  and  the  component  minerals 
indistinguishable — ^in  other  places  the  beds  becoming  changed  into 
distinctly  crystalline  and  well-marked  varieties  of  diorite  and  minette. 
The  little  layers  and  flakes  of  clay  mentioned  above,  have  also 
undergone  change,  but  are  still  recognisable,  even  in  the  most 
highly  metamorphic  portions  of  the  strata, — here  as  hard  s|^tery 
Lydian  stone  and  porcelanite,  there  as  dark  compact  or  fine-grained 
crystalline  rock,  which  is  sometimes  homblendic,  sometimes  mioa- 
eeous, — difierences  that  are  no  doubt  due  to  the  original  chemical 
nature  of  the  separate  *'  nests"  and  lenticular  layers.  For  the  ultimate 
character  of  a  metamorphic  rock  must  always  depend  upon  the  com- 
position of  the  stratum  acted  upon.  In  the  coarser-grained  minette,' 
or  quartzless  granite,  the  included  ''  nests  "  or  galls  reachithe  maximum 
of  their  metamorphism.  There  they  are  changed  into  a  hard,  dark, 
finely  crystalline  rock,  in  which  minute  points  of  mica  could  be  detected. 
It  is  somewhat  noteworthy  that,  in  this  highly  altered  condition,  the 
"nests"  seldom  occur  as  lenticular  layers,  but  most  usually  as 
amorphous  nodules  and  flakes.' 

^  The  best  exposures  of  these  metamorphic  rocks  occur  on  Tinoom  Hill  and  Black- 
nde ;  the  unaltered  strata  are  well  seen  in  a  few  quarries  in  the  same  neighbour- 
hood,  and  fine  sections  are  also  obtained  in  the  tributaries  of  the  Gower  Water  a 
ftream  that  joins  the  Irvine  above  the  village  of  Darvel. 

*  It  ought  to  be  mentioned  that  here  and  there  this  minette  contains  a  few  crvstalt 
of  hornblende. 

'  It  is  impossible  not  to  be  impressed  with  the  exact  resemblance  of  these  altered 
fimgments  to  the  similar  "  nests"  of  metamorphic  rock  in  granite,  which  are  described 
in  Sie  sequel.  One  is  also  interested  by  observing  how  the  minette  sometimes  take&ovi. 
a  fkintly  *'  schistose  "  arrangement  of  its  minerals.    In  a  1q^  \Asa^  ^xVnAs^.^^jskXa 
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Such  are  some  of  tlie  moro  intoresting  appearances  exhibited  by 
these  altered  sandstones  of  Old  Red  age — appearances  which  we  find 
reproduced  in  certain  true  granites. 

Lower  Silurian  strata,  and  associated  Grey  Granites  of  Sonihem 
Scotland, — ^The  grey  granites  of  the  Lower  Silurian  uplands  of 
Southern  Scotland  are  associated  with  the  usual  grey  and  greyish 
blue  felspathic  greywackes,  interbanded  with  occasional  bc^  and 
broad  beltA  of  shales  and  mudstones.  In  these  grcywackes  flakes 
or  galls  of  hardened  clay  or  shale  and  mud  are  of  common  occurrence. 
Those  of  Peeblesshire,  for  instance,  and  the  corresponding  rocks 
in  Carrick  and  Gralloway,  furnish  excellent  examples.  And  so  abun- 
dant do  the  galls  sometimes  become,  that  they  impart  to  the  beds  a 
finely  brecciaform  aspect.  There  can  be  no  doubt  that  were  the 
strata  of  those  regions  attacked  by  metamorphism  they  would  give 
rise  to  rocks  of  dissimilar  appearance.  The  felspathic  greywackes 
would  necessarily  assume  a  ciystalline  structure  moro  readily  than 
the  less  easily  reducible  shales.  Hence  we  should  exi)ect  to  find  that 
any  alteration  affecting  the  strata  en  masse  would  be  more  marked  in 
the  former  than  in  the  latter — in  other  words,  that  crystalline  beds 
would  alternate  with  fine-grained  compact  and  jaspideous  rocks. 

A  veiy  characteristic  granite  of  the  district  under  review  is  that  of 
Loch  Doon,  AjTshire.  It  is  a  ternary  comj>ound  of  the  usual  kind 
— grey  or  white  felspar,  white  quartz,  and  black  mica.  In  some 
places  it  also  contains  homblondo.  It  is  bounded  by  a  set  of  hanl 
fissile  slaty  sliales,  which,  alon;^  tlie  line  of  junction,  are  enunpled 
and  2^^i<'l^<'r'''li  much  indurated,  and  iinely  crystalline.  Across  the 
strike  of  tliese  l)eds,  the  <i;ranit(^  doi^s  not  ext<'nd,  but  it  is  otherwise 
where  the  (strata  are  highly  felspathic,  these  last  havin*:^  apparently 
offered  no  hindmnc(^  to  its  out-growth.  The  same  phenomena  have 
been  observed  by  my  eollea<2:ne,  Mr.  15.  X.  IN^ich,  who  has  d(^teeted 
several  undescrilxMl  masses  of  granite;  to  tlie  north-east  of  Loch  Doon. 
These  granites  are  dev(?ln]>ed  in  certaiji  broad  bands  of  vertical 
felspathic  groywa(;k«'s.  Hanked  on  either  side  by  hard  flinty  sliales. 
which  are  finely  ciTstalline  along  the  line  of  junction  with  tho 
gninite  ;  but  this  metamorj^hism  (juiekly  ceases  as  we  recede  from 
the  junction,  at  right  angles  to  the  strike.  On  the  other  hand,  when 
we  leave  the  granite,  and  ]>roceed  along  the  direction  of  strike,  we 

certain  Iwirizontnl  linos  wlnfh  seem  to  ooinc^ide  with  the  hoddinj^,  loavinpc  intornuxliate 
spaces  of  a  rinely  crystallino  irn;yisli  felstone.  Flakes  of  dark  shale,  cohuuhat  l<*t 
highhj  altrred  thfoi  (hose  aHichii  to  ahove^  occur  in  tliese  incipient  schistoze  portions  of 
the  niinette.  lint  from  tliis,  it  is  not  infernd  tliat  an  aniorpht)U.s  crystalluie  >tatc  is 
neco.-s.ii  ily  preccdcil  by  a  streaky  or  sclustoze  condition  of  ilic  minerals.  With  regard 
to  the  peculiar  arrangement  of  the  minerals  in  gneis^uze  and  schistoze  rocks  we  have 
still  much  to  harn.  It  is  certain,  however,  that  rocks  such  as  diallagite,  hyperslhe- 
nite,  (liorite,  hyenite,  and  even  granite  itself  can  be  developed  directly  from  aqueous 
rock.%  without  pas-^ing  tlirough  an  intermediate  gneissie  or  sehistwze  state.  This  will 
probably  always  be  the  case  when  the  aqueous  rocks  acted  upon  are  tliick-bedtled  and 
of  an  equally  diffused  composition.  Ihe  exact  conditions  which  gave  rise  to  our 
flchistoze-,  hornblende-,  diallage-,  and  hypersthene-rocks,  and  to  gneiss  itself  have  vet  to 
be  diaCoven.Mi,  but  it  is  not  unlikely  that  thiu  bedding  and  variable  composition  of  the 
alternating  layers  may  \i'a\vi  \)\ivi\i  a^mou^  the  causes  that  determined  a  schistoze 
arrangement  of  miuoralji. 
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find  the  felspatbio  greywaokds  altered  to  a  much  greater  distance. 
And  it  is  further  remarkable,  that  the  more  muddy  beds  which  are 
interstratified  with  these  grey  wack^s,  are  the  first  to  resume  their 
original  character.  The  appearances  at  the  immediate  junction  are 
still  more  instructive.  Where  the  hard  slaty  shales  impinge  upon 
the  granite  we  have  no  difficulty  in  laying  our  finger  upon  the  line 
that  separates  the  one  rock  from  the  other ;  but  at  the  point  were  the 
granite  and  the  felspathic  greywackes  come  together,  the  union  of 
the  two  rocks  is  so  intimate  that  wo  have  usually  no  line  of  demar- 
cation, but,  on  the  contrary,  a  gradual  passage. 

"  Nesia "  of  altered  rock  in  the  Orey  Chranitea  of  tl^e  Southern 
Uplands. — Those  who  have  wandered  over  granitic  tracts,  must  often 
have  seen  little  nests*  of  dark  fine  grained  or  semi-crystalline  and 
baked-like  rock,  sealed  up  in  the  solid  granitic  matrix.  Very  often 
they  show  distinct  traces  of  lamination,  and  perhaps  their  most  usual 
cha^:'acter  is  that  of  exceediugly  fine-grained  mica  schist,  the  dark 
almost  black  shade  being  due  to  the  abundance  of  the  m^ca,  They 
are  usually  of  very  irregular  shapes,  and  are  by  no  means  confined 
to  those  portions  of  the  rock  that  abut  upon  the  outlying  bedded  or 
aqueous  strata,  but  are  scattered  indiscriminately  throughout  ihe 
granite.  The  granite  and  the  rock  of  a  nest  are  firmly  knit  together, 
so  that  when  a  suitable  edge  has  been  obtained,  a  smart  tap  with  the 
hammer  will  fetch  away  a  good  specimen  to  show  the  junction. 
This  is  commonly  so  marked  that  one  may  place  a  knife-edge  upon 
it,  but  I  have  sometimes  (though  rarely)  met  with  "  nests,"  the  fine- 
grained or  compact  rock  of  which  seemed  to  pass  by  insensible 
gradations,  both  of  colour  and  texture,  into  the  outside  granite.  Aa 
far  as  my  observation  goes,  the  "nests"  are  as  a  rule,  harder,  tougher, 
and  less  easily  weathered  than  the  granitic  matrix,  so  that  on  exposed 
surfaces  the  '*  nests  "  usually  stand  out  in  relief.  In  some  granites 
and  granitoid  rocks,  however,  the  reverse  is  the  case,  the  "  nests  " 
decomposing  out  and  leaving  behind  them  little  pits,  and  irregular 
hollows.  When  the  granite  and  the  contained  nests  are  of  the  same 
or  nearly  similar  hardness,  it  sometimes  happens  that  decomposition 
has  set  in  along  the  line  that  separates  the  one  from  the  other, 
afifecting  both  equally.  The  short  description  already  given  of  the 
nests  of  altered  shale  in  metamorphic  minette  and  diorite  has  prepared 
the  reader  for  an  explanation  of  the  similar  phenomena  in  granite. 
For  if  we  must  admit  that  the  galls  or  nests  of  the  former  rooks 
represent  the  small  interrupted  ribands  and  flakes  of  shale  and  mud, 
which  occur  so  abundantly  in  the  unaltered  felspathic  sandstones — 
then,  doubtless,  we  ought  to  allow  a  similar  origin  for  the  "  nests " 
so  characteristic  of  the  Ayrshire  granites.  These  last  either  repre- 
sent such  little  detached  portions  of  shale  as  are  of  common  occurrence 
in  the  Lower  Silurian  greywackes,  or  they  may  be  the  remnants  of 
thin  bands  or  beds  of  shale  that  interleaved  the  original  strata. 
Those  who  deny  the  metamorphic  origin  of  granite  will  probably 
suggest  that  the  nests  of  altered  rock  may  have  been  caught  up  by  the 

^  They  are  w<ell  shown  in  many  eranites  of  the  north  of  Scotland  as  well  as  ia 
thoM  of  the  districts  more  immediately  referred  to. 


534  Carruthers — On  Fossil  Coniferous  Fruits. 

granite  during  its  progress  tbrough  the  strata  that  envelop  it  But 
if  this  had  been  the  case  we  should  certainly  expect  to  find  the  nests 
not  only  more  abimdant  near  the  junction  of  the  granite  with  the 
stratified  rocks,  but  indeed  almost  if  not  exclusively  confined  to  that 
area.  They  are  not  more  cliaracteristic,  however,  of  one  portion  of 
the  granite  than  of  another,  but,  as  already  remarked,  are  scattered 
indiscriminately  throughout.  I  am  therefore  forced  to  concludo  that 
the  crystalline  rocks  described  above  have  resulted  from  the  alteration 
•II  Bitu  of  certain  bedded  deposits.  The  occurrtiuce  of  the  "  nests  " 
cannot  be  accounted  for  on  any  other  theory.  But  the  explanation 
advanced  is  quite  in  keeping  with  the  phenomena  presented  by  the 
rock-masses  themselves ;  as,  for  instance,  their  peculiar  development 
in  and  tendency  to  eat  along  the  strike  of  felspatliic  greywacki-s  in 
preference  to  muddy  shales — the  shaq)  junction-line  that  separates 
the  granite  from  the  latter,  and  on  the  contrary,  the  gradual  passage 
that  is  traceable  from  granular  grey  wacke  into  granite. 


n. — On  some  Fossil  Coniferous  Fruits. 
By  William  Carbutheiis,  F.L  S.,  Botanical  Department,  British  Museum. 

(PLATKS  XX.  AND  XXI.) 

IT  was  my  intention  to  have  devoted  this  paper  to  the  Coniferous 
Fruits  found  in  Strata  of  Secondary  age  in  Britain,  rescn-ing  for 
future  examination,  those  belonging  to  the  later  periods,  but  in  the 
proj:;n'SS  of  my  iiivosti<xati()Tis  I  liavc*  found  tliat,  two  r<'iiiark;i]>l('  cones, 
whi<.*li  liavo  ln'tliert()  been  considoivd  as  bvlon^ing  to  tlio  Uivtiisaud. 
aro  cnrtainly  Tertiary  f«>ssils:  and  liavin^*  placed  thoui  on  the  ])lates 
which  illnstrate  this  ])a|M'r,  I  sliall  include  thcni  in  my  descn}>ti«>n><. 

Tlio  existence   of    Conlfcrce  during  th(j  geological  history  ot*  the 

glob(^  is  detennined  ])y  the  occunvnce  of  wood,  fruits,  and  leaves  in 

tlic  rocks  of  (lillerent  periods.     Leaves  arc   very   rare,  and  alm"st 

always  \v]ien  alone  are  unsatisfactory  evid<'nce,  as  the  forms  of  the 

leaves,    and   th<Mr  arranirement   on  the  stem,  an^  similar   in   manv 

(^onifertPio  what  ar«^  found  in  other  and  veiT  different  orders  of  i)lants. 

'Jlic  fruits  an-l  wood  an?  more  freciuent,  and  are  also  more  satisfiit-tory 

indications  of  the  or;?-«inismsto  wliich  the v  I )elon<^.     Conifen)us  w.>')d 

exhibits  a  peculiar  structure  which  cannot  he  mistaken,  and  which  is 

found  in  no  other  set  of  plants.     Tliis  structure  is  the  absence  of  any 

dotted  ducts  in  the  concentric  layers  of  wood,  and  the  ])resence  (»f 

discs  in  the  lateral  walls  of  the  woodv  fibre.     The  disc-bearinj:r 

tissue  alone,  is  not  sufficient  to  determine  a  fragment  of  wood  to  l>o 

coniferous,   as  this  structure  is  found  also  in  the  wood  of  several 

MagnoUacrtc,  but  the  two  <hamctei*s  together  are  found  in  no  known 

wood  exee])t  that  of  Coniferct  proper,   and   their  gj'mnosperrnatous 

allies.    The  fruits,  again,  are  peculiar  to  this  order,  for  while  cones  aro 

found  in  some  ProtraceiV.  tlio  internal  structure  is  v(^ry  different,  the 

seeds  being  cont^iined  in  true  seed-vessels,  and  rising  from  the  axis 

in  the  axils   of  the  scales  or  bracts ;    the  pseudo-cones  produced 

in  diseased  brauclies  in  some  other  plants  can  easily  be  distinguislu>d, 

as   they   never   corLlvUiv  seviv\s.    Tym^  ^vim^sit^via  cones   have   boon 
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d  to  Oi/eadea,  and  this  ia  not  to  be  wondered  at,  as  In  ordeiB 
BO  nearly  allied,  and  in  both  of  which  the  female  flower  is  evidently 
oonstruc^ed  on  the  same  plan,  difficulty  in  discrimiuation  might  be 
expected.  There  are,  howevBr,  charactere  by  which  they  can  easily 
be  separated,  and  an  expoaition  of  these  wUl  enable  the  reader  to 
appreciate  the  reasons  why,  in  the  sequel,  I  remove  some  oonei 
to  Coni/enr,  hitherto  referred  to  Oi/cadea. 

The  Cycadean  fruit  ia  of  more  simple  Btruoture  than  that  of 
Conifera.  In  Cycat  the  female  spadix  is  a  contracted  leaf  bearing 
Beeds  on  its  margine.  If  the  fruit-bearing  leaf  or  spadiz  be  oon- 
ddered  the  representative  of  the  corresponding  organs  which  bear 
the  seed  in  the  other  Cycadex,  we  find  that  in  all  the  other  genera  of 
the  order,  the  spadices  are  conveitod  into  peltate  or  flat  pedicellate 
scales,  spirally  arranged  around  a  common  axis,  and  forming  a  cone. 
The  pedicels  of  the  scales  are  placed  at  a  right  angle  to  t^  axis,  or 
very  nearly  so,  and  in  all  the  genera,  except  ZHon,^  the  scales  are 
peltate,  and  not  imbricate.  Each  spadix  or  scale  supports  two  seeds 
which  hang  ^ee  from  the  peltate  apex  (Plate  XX,  Figs.  9  and  10), 
on  either  lode  of  the  pedicel.     In  Dion  the  spadices  are  flat  soalea 


forming  an  imbricated  cone,  which  Lindlcy,  the  author  of  the  genus. 
Bays,  is  "almost  undistinguishable "  &om  the  cone  of  Arauearia. 
We  can  scarcely  see  any  point  that  the  two  cones  have  in  common, 
except  that  they  are  cones.  The  Araocsrian  cone  has  flrm,  seBsile, 
smooth  scales,  each  bearing  a  single  adnate  seed,  while  in  the  cone  of 
Dio»,  the  scales  ore  composed  of  lax  tissue,  pedicellate,  and  covered 
with  a  denae  and  copious  wool,  and  each  supports  two  free  seeds. 

Three  kinds  of  fruit  are  found  in  the  Coni/erte.  First,  The  cone 
of  the  Abietinea,  composed  of  imbricated  sessile  scales,  generally 
r^^rded  as  flat  and  open  carpels,  each  of  which  b^rs  one  or 
two  aeeda,  lying  on  its  surface,  at  or  towards  the  base,  and  is 
snbteaded  by  another  scale,  oonsidered  to  be  a  bract.  Second,  The 
cone  of  the  Cupreannets,  oomposed  of  indurated  peltate  scalee,  or, 
aometimes  fleshy,  with  the  scales  concreted  so  as  to  form  a  kind  of 
drupe.  One  or  more  winged  seeds  ore  supported  on  each  scale. 
Thirdly,  The  drupaceous  or  nut-like  fruit  of  Taxinea,  with  its  single 


Mrrciiiuil  scwi.  The  fmit  at  Ttixini'-ir.  iiml  tlio  drape-liko  tnit  of 
gome  Cuprrtfineir  patuiot  bo  confounded  with  the  cones  of  Cgcadait 
The  form  of  scnlc,  the  armngemant  of  tlie  ncaJes  on  the  cone,  and 
die  number  and  poBitioii  of  the  seeds,  are  obvious  diverBities  whereby 
to  distinguish  the  indurated  fono  of  the  remaining  Cvpretinne*  from 
that  of  Cyeadttt ;  wliilo  the  eessilo,  flat,  imbricated  scale,  beaiing  tlu 
seeds  adnate  to  itn  upper  surface,  clearly  sepfUHtes  the  cone  of  tiw 
Ahielmea.  Any  difficnlty  in  determining  the  affinity  of  a  cone  by  \)^ 
Kctomal  chararters  oan  easily  be  solved,  as  to  whether  it  is  Ooniferooi; 
Oycatlean,  or  Pnitoacious,  by  a  transverse  section,  which  wonlCl 
abow,  if  the  atnicture  is  even  a  little  preserved,  the  form  of 
scale,  and  the  ponition  of  the  seed. 

In  some  of  the  sections  of  Coniftrit,  especially  in  the  Oaprnnntm, 
the  cones  have  so  many  striking  peculiarities,  that  it  is  possilile  to 
descend  in  the  detorminBb'on  of  a  fossil  specimen  even  to  the  modem 
generic  representative.  But  in  the  Abielinea  proper  I  canmrt  agree 
with  Gnppcrt,  who  in  his  valuable  Monograph  of  Fossil  Camferm 
refers  different  cones,  without  any  hesitation,  to  the  various  sections 
or  Bo-caliett  genera  into  which  Piniw  is  divided.  With  all  the 
materials  at  the  command  of  the  student  of  living  plants,  and  his 
power  of  dissecting  and  esamining  ftesh  speeimeuK,  he  is  not  able  to 
find  in  the  cones  permanent  charaolers  which  can  satisfactorily 
separato  the  various  sections  of  Pinus.  When  the  materials  are  so 
imperfect,  and  so  intrHcfahlo  an  fossils  geiierolly  ai'e,  it  is  vain  to 
jiropose  Huli-divisioTLH  which  raiinot  lie  tiiniiitiiiiii-'il  oven  i'i,r  ri'.vtit. 
specimens.  The  presence  or  absence  of  an  enlai^ed  apex  which 
distinguishes  Abke  and  its  allies  from  the  Pintit  division,  is  obvious 
when  we  are  dealing  with  the  well-marked  species  ;  but  while  the 
sections  Centra  and  Strobu*  of  Eadlicher  are  undoubtedly  sub- 
divisions of  Pintu,  they  so  resemble  some  of  the  secdons  of  Abiei 
that  at  least,  in  fossil  specimens,  it  would  be  impossible  to  determine 
their  afhnities.  I  shall  accordingly  employ  the  name  PiaiUs,  in  the 
same  comprehensive  sense  in  which  Endlichor  usee  Pintis,  as  including 
all  the  Abietineous  cones,  even  when  there  seems  reason  for  consider- 
ing them  as  more  allied  to  one  of  the  sections  or  so-called  genera  of 
the  modem  genus.' 

1.   PlNrrxS   lUOBOOEPEALUB. 

Cano  cjrlindricjil,  obtmo  at  both  ends ;  scalea  with  thick  and  fiat  imguUrlj'  sii-dded 

apophysei ;  baaal  acalea  laigeat. 

Zamia  aaeroMp/iiila,    Lindl.  and  Hutt,,  FfXail  Flora,  Vol.  ii.  p.  117,  PI.  enr.— 

Zamioitroiiu  maeroetfhaliu,  Eadl.,  dencTB  Plantaniin,  p.  72. — ZaaiiUt  mturom 

phaJia.   Morria,   Ann.  of  Nat.   Hist..   Sot.  I,   Vol.   TiL   p.    116.— 2MUM(r•^w 

Seruloicii,  Miquel,  Mono^phia  CycadMrum,  p.  76. 

I  have  examined  three  cones  of  this  species,  one  belonging  to 
Mr.  George  Dowker,  and  the  others  in  the  collection  of  the  BritiBh 
Museum.  The  drawings  and  descriptions  in  the  Fossil  Flora  refer  to 
a  fourth  specimen.  I  have  taken  advantage  of  all  these  in  drawing 
up  the  following  descriptions. 


abon  ia  aflbided  b;  the  {oml^omu  StrobUilm  winimm^n,!^!.      Gj^v^  n 
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Mr.  Dowker's  specimen,  whicli  be  has  kindly  lent  me  for  examina- 
tion, is  converted  into  silicious  chert.  The  one  half — probably  that 
which  was  originally  buried  in  the  mud  in  which  it  was  preserved— 
has  the  apophyses  of  the  scales  so  preserved  as  to  show  their  great 
thickness,  yet,  as  in  the  other  specimens,  the  original  outer  surface 
has  been  removed.  The  other  half  of  the  cone  is  without  the 
apophyses,  but  is  very  instructive,  exhibiting  the  imbrication  of  the 
scales,  and  at  its  base,  where  the  axis  is  laid  bare,  showing  the 
cavities  in  a  scale  which  the  two  seeds  originally  occupied.  This 
surface  is  figured  on  Plate  XX,  Fig.  1,  the  apophyses  of  three  scales 
being  restored  from  the  lower  half  to  show  the  external  appearance 
of  the  cone.  One  of  the  Museum  specimens  is  a  fragment  from  the 
Bowerbank  collection,  2J  inches  long  from  the  upper  portion  of  a 
cone.  The  transverse  section.  Fig.  2,  is  drawn  from  this.  The  other 
Museum  specimen  is  a  complete  cone  from  the  Cowderoy  collection. 
It  is  considerably  water- worn.  Two  longitudinal  slices  for  micro- 
scopic examination  have  been  taken  out  of  the  centre,  and  a  portion 
of  one  of  these  has  been  drawn  on  Plate  XXI,  Fig.  o. 

The  cone  is  cylindrical  in  shape,  very  slightly  tapering  upwards, 
and  obtuse  at  both  extremities.  It  is  from  4|  inches  (Henslow)  to 
nearly  6  inches  (Dowker)  in  length,  and  almost  2^  inches  across. 
The  axis  is  about  a  quarter  of  an  inch  in  diameter.  The  scales  are 
broad  and  sessile.  They  leave  the  axis  almost  at  a  right  angle,  and 
just  outside  the  seed  they  bend  sharply  upwards,  continuing  with 
a  slightly  outward  direction  until  they  approach  the  surface,  where 
they  swell  into  the  large  thickened  apophyses  or  hexagonal  apices. 
These  having  the  appearance  externally  of  being  valvate,  give 
the  cone  a  Cycadean  aspect;  but  they  scarcely  differ  from  those 
of  Pinus  Pinea,  L.  the  Stone  Pine  of  the  Mediterranean  region. 
Indeed,  in  the  form,  size,  and  arrangement  of  the  apophyses,  this 
recent  pine  remarkably  resembles  the'^  fossil  cone.  The  form  of  the 
cone  and  its  internal  structure  is,  however,  very  different,  and  the 
fossil  is  unlike  all  recent  Abietineous  cones,  with  which  I  am 
acquainted,  in  'having  the  basal  scales  larger  than  those  of  the  body. 
The  basal  scales  are  barren,  and  the  apophyses  rise  from  their  whole 
surface  ,*  in  the  series  immediately  above  them  there  is  a  short  flat 
body  to  the  scale,  but  the  greater  portion  of  the  scale  is  covered  with 
the  apophysis;  the  third  series  are  fertile,  and  have  a  longer  and 
more  ascending  body.  The  outer  surface  of  the  apex  or  apophysis 
of  the  scale  is  destroyed  in  the  specimens  I  have  examined.  The 
Bowerbank  fragment  is  the  most  perfect  in  this  respect.  In  it  the 
apex  is  three-eighths  of  an  inch  thick,  and  the  surface  of  each  scale 
is  slightly  convex  on  the  centre  of  its  upper  portion.  Henslow  made 
a  du^ram  of  the  phyllotaxis  of  the  cone,  and  he  considers  that  the 

his  "  Fossilen  Coniferen,"  p.  210,  establislies  the  genus  Larxeitea  for  this  fossil,  it 
being  the  only  known  species  of  the  ^enos.  Professor  Heer,  however,  when,  some 
time  ago, examining  the  Tertiary  fossils  in  the  British  Museum,  showed  my  colleague, 
Hr.  H.  Woodward,  that  it  was  only  the  axis  of  a  cone,  with  the  scales  bitten  off,  (by 
A  squirrel  ?^  leaving  thin  stumps.  I  have  examined  the  specimens  and  am  satisfied  that 
this  is  really  the  case. 


arrangement  of  the  Bcales  is  rtiiresented  hy  tho  fraction  H.  Thb  b 
au  anuinjJous  arnitigemcnt,  and  does  not  belung  to  tLo  recognwe^  I 
series.  My  cianiination  of  Mr.  Dowker'a  oono  leJuU  mo  to  a  ditferent  \ 
result  I  "find  that  there  tire  three  Bpirals  to  the  left  and  ©igUt  U 
right,  BO  that  thiB  cone  belongK  to  the  eight-ranked  arrangemenl^  1 
repivsented  by  |[.  Each  scale  snpports  two  si^ds  in  the  hoUowa4  I 
■npt-rior  surlace  near  its  base.  Plate  XXI,  Fig.  6.  The  seeds  are  oval,  I 
nearly  half  an  inch  long,  and  arc  apparently  wiugle»i.  I 

Having  ejtplaineii,  at  length,  the  diifercnce  betwec-n  the  Cycadeaa  I 
and  Coriii'erous  cones,  the  descHption  I  have  just  given  sufficiently  I 
establidies  that  this  fossil  is  a  Coniferous  fruit.  Tbo  thlokene^l 
^ophyses  would  indicate  its  afBnitics  to  the  Pinnt  vera  section  All 
the  genus,  but  it  is  remarkably  different,  as  I  have  pointed  out  in  thtpl 
large  size  of  the  basal  scales.  The  longitudinal  section  of  a  purtioa  I 
of  PinuB  Pinasler,  SoL,  Plato  XSJ,  Pig.  8,  shows  how  nearly  the  im  I 
temnl  aiTaiigoment  of  tbo  parts  of  the  recent  cono  agree  with  tlw  1 
fossil  when  oomparod  with  Fig.  5. 

This  fossil  was  originally  figured  and  described  by  Hcnslow  in  the 
"  Fossil  Flora."  lie  referred  it  to  the  genus  Zamia,  and  in  estima- 
ting its  relations  to  modem  plants  he  said  it  differed  from  the  figure 
of  Zami'a  in  Bichard's  '■  Menioirus  sur  les  Coniferos  et  lea  Cycadeea," 
Tab.  xxvi,  in  its  more  slender  axis,  longer  scales,  and  the  inclination 
of  the  seeds  consequent  on  the  form  and  upward  direction  of  tha 
scales.  He  inserts  in  the  text,  a  diagrammatic  longitudinal  section 
of  the  cone,  iunkin}^  each  scale  support  the  seeds  pcinl^iiit  frfini  a  IJllle 
below  the  middle  of  the  itjiper  siu'fuce,  suiiiowhut  nl'tcT  the  maimer  of 
a  Cycadean  fruit.  In  the  flat  ideal  section  which  he  gives,  he  could 
exhibit  only  a  single  seed  attached  to  each  scale :  his  object  was  to 
show  the  method  of  attachment,  and  not  the  number  of  seeds  on 
each.  Lindley  adds  a  particular  description  of  the  specimen,  and 
agrees  with  Henslow  as  to  the  affinities  of  the  fossil,  asserting  Ihat 
its  relation  to  Zamia  is  shown  "  in  every  point  of  its  structure." 

Endhchor  in  bis  revision  of  the  Oyaidea  for  the  "  Genera  Flanta* 
rum,"  { 1836)  established  the  genua  Zamioalrohua  fur  this  cone,  giving 
as  the  most  remarkable  character  of  the  genus,  that  the  carpellair 
scale  bore  on  its  upper  surface,  a  little  below  the  middle,  a  ttagle  seeo. 
Neither  Henslow  nor  Lindley  specified  the  number  of  seeds  borne  on 
each  scale,  and  Endlicher  misled  by  Henslow'a  diagram,  erroneously 
assumes  that  there  is  only  one  seed,  and  on  tins  establishes  a  new 
genus,  which,  with  good  reason,  he  characterises  as  a  very  remarkable 
one.     He  considers  it  intermediate  between  Encephalartot  hvA  Zamia, 

Frcsl,  in  Sternberg's  "Flora,"  parts  vii  and  viii.  p.  196  (1838), 
established  tho  genus  Zamilet,  giving  in  his  diagnosis  of  the  genua 
the  characters  of  the  fruit  as — strobiliform,  oval,  pedunculate,  with 
large  imbricated  scales  spirally  arranged.  He  describes  twenty-five 
species,  five  based  on  stems  and  the  remaining  twenty  on  leaves. 
Where  he  got  his  fruit  characters  is  not  apparent,  as  he  does  not 
seem  to  have  had  any  specimens  of  fruit,  Morris,  in  a  revision  of 
the  Fossil  Cycadca;,  published  in  the  Annals  of  Natural  History,  Ist 
series,  vol.  vii.  p.  116  (,1^11'),  a^^Va  Yitt^i  %«:&»&,  and  places  in  it 
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the  fruits  figured  by  Lindley  and  Hutton  under  the  names  of  Zamia 
erassa^  Z.  macrocephdla,  and  Z,  ovaia, 

Miquel,  in  his  "Monographia  Cycadearum"  (1842),  accepts 
Endiicher's  genus  Zamioatrobua,  but  places  it  at  the  end  of  the  order 
on  account  of  its  anomalous  one  seeded  carpellary  scale.  Gopperi 
also  adopts  this  genus  (Uebersicht  der  Schlesischen  G^sellschaft, 
1844,  p.  128),  considering,  with  Endlicherand  Miquel,  that  it  is  the 
type  of  an  extinct  tribe  of  Oycadea.  He  adds  three  additional  species 
which  had  been  referred  by  Morris  in  the  first  edition  of  his 
"  Catalogue  of  British  Fossils,"  to  Zamites,  I  think,  ¥rith  him,  that 
it  is  well  to  have  a  provisional  genus  for  detached  fossil  Zamia- 
like  fruits  until  their  relation  to  stem  and  foliage  has  been  esta- 
blished, but  I  regret  that  he  adopted  Endiicher's  genus  with  the 
original  description,  and  placed  in  it  three  additional  cones,  the  in- 
ternal structure  of  two  of  which  was  altogether  unknown ;  and  that 
of  the  third,  as  far  as  known,  was  totally  different  from  the  supposed 
structure  of  Z.  macrocephalus.  The  confusion  thus  introduced  was 
increased  by  Unger,  who  added  three  other  species  in  his  "  Grenera 
et  Species  Plantarum  Fossilium,"  1850,  not  one  of  which  has  any- 
thing in  common  but  its  strobiliform  shape.  Miquel,  in  lus 
"Prodromus  Systematis  Cyoadearum,"  1861,  gives  all  the  seven 
species,  adding  in  a  note  that  perhaps  some  are  species  of  Cupressinea, 
and  specially  querying  Z.  crasstu,  Uie  only  one  in  the  seven  which  is 
probably  Cycadean. 

Corda,  in  Eeuss's  "Die  Versteinerungen  der  Bohmischen  Kreide- 
formation,"  vol.  ii.  p.  84  (1846),  carefully  exaiaines  the  affinities  of 
Zdmia  macrocephala.  From  its  structure  he  concludes  that  it  is 
certainly  not  a  species  of  Zdmia,  as  the  scales  are  arranged  in  a 
different  order,  and  the  seeds  are  on  the  upper  sur£eu;e  of  the  scales, 
unless,  as  he  suggests,  the  woodcut  by  Henslow  is  a  mere  fiction. 
He  shows  that  it  is  totally  different  from  Dion,  the  only  recent  genus 
of  Cycadea  with  imbricated  scales.  And  he  concludes  that  if  Zamia 
macrocephala  has  seeds  in  pairs  on  one  plane,  or  even  if  it  has  only  a 
single  seed,  it  may  be  a  Conifer,  belonging  to  a  new  genus  allied  to 
Dammara,  if  it  is  not  a  species  of  Dammara  itself.  He  thinks  End- 
licher  did  well  in  creating  the  Cycadean  genus  Zdmioatrohus  for  ii 
Except  that  Corda  did  not  observe  that  Henslow's  figure  was  a  dia- 
grammatic restoration  to  show  his  notion  of  the  relation  of  the  seed 
to  the  scale,  and  consequently,  like  Endlicher,  misinterprets  it,  he  has 
from  the  materials  at  his  command  made  a  very  masterly  investiga- 
tion into  the  affinities  of  this  fossil. 

This  brings  the  literature  of  this  interesting  fossil  up  to  the  pre- 
sent time,  and  before  leaving  this  subject  it  may  be  as  well  to  state 
what  the  seven  species  placed  in  this  false  genus  are.  Three  species 
are  in  this  paper  shown  to  be  true  Conifera.  1  have  already  re- 
ferred another  species,  Z.  PtppingfordienaiSf  Ung.  (Geol.  Mag.  vol. 
iii.  p.  249),  to  Araucaria.  What  Z,  Fittoni,  Ung.,  may  be,  or  may 
not  be,  it  is  impossible  to  say  from  Fitton's  drawing  in  the  Geolo- 
gical Transactions,  2nd  series,  vol.  iv.  tab.  xxii.  /.  11.  Fitton  had  a 
longitudinal  section  of  it  made,  but  ha  tM^  \ia  (V.  q.  "^^  ^^^  '<^b)8iI^>^» 


"  did  not  exbibit  any  indicntioQ  of  vegetable  slnictnru."  Z.  /onUUanM, 
Uiig.,  judging  from  Sternlwrg's  fig.  (tab.  46./.  2)  ia  a  true  conifer. 
And  Z,  eroMtui,  Gopp.,  is,  na  I  have  said,  perhupa  a  Cycudean  fmit; 
bat  this  I  may  probably  more  carefully  inveetigate  on  a  futnro 
occasion. 

'JTiere  has  been  an  error  in  regard  to  the  age  as  well  ae  to  the     j 
structure  of  this  sinp^nlar  cone.     It  is  always  referred  to  the  Green- 
sand  ;    bnt  Mr.  Uowker  Laving  found  his  B]>ccimon  in  «'f»  in  a  pit 
near  Canterbury,  I  am  able  to  correct  this  error.     Henslow'a  spect- 
moD  was  found  in  oleoring  out  a  pond  near  Deal,  and  fmm  the     I 
general  oppearaiioe  of  the  material  (a  light  yellowidi-grcy  sand*    I 
atone)  of  which  it  is  composed,  he  referred  it  to  the  Grecnswid.     B    1 
appears  to  be  in  the  same  mineral  condition  oa  Mr.  Dowker's  speoi-     i 
men,  which  he  obtained  from  a  bed  near  tJie  junction  of  the  'Wool- 
wich and  Thanot  beds ;  and  ho  obligingly  informa  me  that  similar    i 
cones  have  been  found  near  the  ReciilverB,  where  great  qnantities  of    j 
Bilicified  wood  are  met  with.     The  wood  occurs,  he  says,  at  Rich, 
borough,  at  the  bottom  of  the  Woolwich  bods,  associated  with  CoHmfa 
Be^biensia  ;  and  to  this  position  he  refers  the  bed  in  which  his  oone     I 
was  found.     The  cone  is  then  a  Tertiary  fossil,  and  this  is  confirmed 
by  the  Bowerbank  specimen,  which  is  from  Sheppy.     The  Cow- 
deroy  specimen  is  without  locality. 

2.    PlNITBS    OViTCS. 

CoDc  ovale,  witb  n  (mncete  b.ise  anil  oblnsc  np«i ;  scales  wltti  thickesed,  flat,  ntb- 

ijuiiclr^LUguUr  njxiplipea  ;  baail  Eralus  litgiht. 
Zamta  ovala,  Lindl.  and  Butt,  Fossil  Flora,  Vol.  iii.  p.  180,  PI.  226  k.—Zmiif 
scats,  Harris,  Ann  Nat.  Hist.  1st  lerin.  Vol.  tii.  p.  W^.—Zainiottrabta  eaUm, 
GSpp.,  Debers.  d.  Schles.  Ges.  1844,  p.  129. 

There  is  on  imperfect  specimen  of  this  cone,  without  the  apex,  in 
the  British  Museum,  from  the  Cowderoy  collection,  which,  ae  iarasit 
goes,  answers  in  every  respect  to  that  figured  by  Lindley  and  Hntton. 

The  cone  is  smaller  than  P.  macrocephalva,  and  can  readily  be  dis- 
tinguished from  it  by  the  form  of  the  apophyses  of  the  scales  which 
are  longer  than  they  are  broad,  aud  quadrangular  or  aubquadrangular, 
the  upper  and  lower  angles  being  acute  or  but  slightly  tmncate. 
They  both  agree  in  the  great  size  of  the  scales  at  the  Imse  of  the  cone, 
a  structnre  peculiar  to  those  two  species,  but  not  aufficient  as  it 
appears  to  me  to  separate  them  from  the  genus  Pinitea.  A  tranHvem 
section  of  the  specimen  in  the  Museum,  exhibiting  the  structure 
beautifully  preserved,  shows  that  it  had  a  slendn-  axis,  the  centre  of 
which  is  occupied  with  cellular  tissue,  and  surrounded  by  a  cylinder 
of  wood.  Being  transverse  the  section  cannot  exhibit  the  discs  on  the 
vascular  tissue,  but  it  exactly  agrees  with  transverse  sections  of  recent 
cones.  A  rcgidar  series  of  large  ducts  are  arranged  symmetrical]; 
around  the  axis.  Each  scale  supports  two  seeds.  The  tissue  o! 
these  has  entirely  disappeared,  the  cavity  being  filled  with  carbonate 
of  lime.  Three  other  scales  are  seen  beyond  that  bearing  the  seeds 
in  the  section,  Plate  XX,  Fig.  i. 

The  Cowderoy  specimen  is  withont  locality,  and  that  described  and 
SgOKd  by  Lindlej  &ad.H.\]Lttnix\£B.To\^fi&V»«^'«^ikikwa8  foDadapon 
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tlie  coast  of  Kent,  near  FeveTsham.  These  authors  refer  it  to  the 
Oreensand  because  of  its  affinity  to  their  Z,  niacrocephaUi,  for  the 
same  reason  I  consider  it  more  likely  to  be  of  Tertiary  age,  and  the 
locality  where  it  was  found  would  favour  this  opinion  raiiier  than 
the  other. 

3.  PiNiTBS  OBLONaus,  Eudl.,  Synops.  Conif.  p.  284. 

Gone  cylindrical ;  scales  broad  and  thin  at  the  apex,  with  the  seeds  yery  near  the  base ; 

axis  slender. 

Ahie$obUmga,  Lindl.  and  Hntt.,  Fossil  Flora,  Vol.  ii.,  p.  155,  PL  \Z1  ,-^AbieUUt 

obloftffUi,  Gopp.,  Fossil.  Conif.  p.  207. 

This  species  is  founded  on  a  single  cone  rather  more  than  2|  inches 
long,  found  on  the  Dresent  shore.  It  had  been  rolled  to  a  pebble, 
and  reduced  at  both  extremities  so  as  to  lay  bare  the  seeds. 

I  know  this  species  only  from  Lindley  and  Hutton's  drawing  and 
description. 

Being  found  on  the  shore  it  was  believed  by  Buckland  to  have 
been  washed  out  of  the  Greensand  Clifif  near  Lyme  Regis. 

4.  PiNiTES  Benstedi,  Eudl.,  Synops.  Conif.  p.  288. 

Cone  oyal ;  scales  broad  and  thin  at  the  apex,  leaving  the  thick  axis  at  a  right  angle 

then  ascending  beyond  the  seed. 

Abies  Btnttedi,  Mant.,  Qnart.  Jonr.  Geol.  Soc,  Vol.  ii.  p.  62,  PI.  ii.  fig.  2. — AhietiUt 

Benstedi^  Gopp.,  Fossil.  Conif.  p.  217. 

The  single  cone  described  by  Mantell,  and  on  which  the  species  is 
founded,  is  now  in  the  British  Museum.  It  is  an  inch  and  five- 
eighths  long  and  one  and  a  quarter  broad.  It  is  nearly  perfect.  The 
section  is  accurately  figured  by  Mantell ;  but  the  artist,  in  restoring 
the  external  aspect,  has  made  the  exposed  apices  of  the  scales  nearly 
equal-sided ;  whereas,  in  the  specimen,  they  are  at  least  four  times 
broader  than  they  are  deep.  The  axis  occupies  somewhat  more  than 
a  third  of  the  diameter  of  the  cone.  The  position  and  shape  of 
the  seeds,  the  form  of  the  scales,  the  shape  of  the  exposed  apices,  and 
the  general  aspect  of  the  cone,  are  very  like  those  of  a  cedar.  It  may 
be  compared  with  Finns  (Cedrus)  Atlantica,  Endl. 

5.  PiNITES   SUSSEXIENSIS. 

Cone  oblong,  truncate  at  both  ends ;  axis  slender ;  scales  leaving  the  axis  at  a  yery 
acute  angle,  bearing  two  ovate  seeds  in  a  hollow,  very  near  the  base  ;  scale  in 
trans veise  section  tnangular. 

Zamia  Susiexiemia^  Mantell,  Quart.  Joum.  Geol.  Soc.,  Vol  ii,  p.  61,  PI.  II.  fig.  1..^ 
Zamites  Susaexi^nau^  Morris,  British  Fossils,  1st  Ed.,  p.  25. — Zamiottrobut 
Suaaexiemiiy  Gopp.  Uebers.  d.  Schles.  Gesellsch.     1844,  p.  129. 

The  specimen  in  the  British  Museum  formed  part  of  the  extensive 
collection  of  the  late  Robert  Brown.  He  had  a  transverse  section 
taken  from  near  the  apex,  (Plate  XX,  Fig.  6.)  which  clearly 
establishes  it  to  be  a  cone.  "When  examining  it,  I  found  that  it  had 
been  cracked,  and  inserting  my  knife  into  the  crack,  I  separated  the 
pieces,  when  it  exhibited,  as  has  been  accurately  drawn  by  Mr. 
Fielding  (Plate  XX.  Fig.  5,)  the  internal  structure  of  an  Abietineous 
cone. 

The  specimen,  which  is  the  one  described  and  ^igox^  V^  ^^&L»s^^f^. 


is  5\  inches  long,  and  nearly  2  in  diamcl^r.  The  apex  is  almtat 
pcrfeot,  but  the  biL^e  waiitfi  onv  or  nioro  whorls  of  Bcolee  ;  tlie  aouU 
■tftlk  referreJ  to  by  Mantell  ia  a  portion  of  the  axis  from  which  the 
absent  ectJes  have  fallen.  The  cone  iaeo  much  decayed  on  the  gnt«r 
aurfac«  that  the  apices  of  the  scales  are  mostly  abacnt ;  hut  a  portion 
which  atill  retjiins  some  of  tho  matrix  in  whidi  it  was  preserved 
seems  to  ahow  the  form  of  the  apex.  It  was  a  flat  scale  like  that  cS 
Pt'nna  Sirohnt,  L.  hut  the  superior  mnrgin  hail  a  tumid  bonlei^' 
without  any  terminal  umbo.  The  scales  in  trausverae  section,  nil 
exposed  on  the  weathered  surface,  are  sub -triangular  aa  figured  by 
Uantell,  and  on  the  upper  portion  of  onr  Fig.  6,  Plate  XX.  'nieaxiaia 
slender,  and  the  scales  on  leaving  it  take  at  once  their  aacending 
dirootiou.  The  two  narrow  ovate  aeeda  are  home  very  near  the  base 
of  the  eaile,  in  a  cavity  suuk  into  it  The  two  cuvitiea  shown  in 
Fig.  5,  are  formed  hy  the  testa  of  the  seeds,  the  contenta  having 
disappeared. 

Mnntell  submitted  a  plaster  castof  thia  fossil  to  Brongniart,  liutaa 
might  have  been  expected,  that  distinguished  palceontologiat  waa 
unable,  with  such  materials,  to  determine  anything  positive  in  regard 
to  it.  Mantell  had  no  hesitation  in  referring  it  to  2ama,  aa  a  fruit 
of  that  genus,  and  every  subsoqueJit  writer  has  followed  Mm.  The 
fossil  certainly  belongs  to  the  Pinna  division  of  the  genus,  and 
ia  near  to  Piniu  Slralmi,  L. 

The  specimen  which  is,  aa  far  aa  I  know,  still  uniqne,  was  found  in 
the  Lower  Greensand  .it  Selmeston,  Susses,  in  a  lied  along  with 
water-wiim  fragments  of  i-tema  and  hranchcSj  which  are  generally 
more  or  less  perforated  by  boring  moUnsca. 

6.   FiNITES  DUNKKBT. 

Cone eloB^tcd cylindrical ;  icalea broad,  with araunded and  thintpei;  axiailcoda'; 

■eeds  oval  compitued. 
Aticlilet  Dunktri,  Mant.,  GmI,  IbU  of  Wight,  Snd  £d.  p.  4S2,  3nl  Ed.  p.  33T, 
Li}.'roETaphB   13  and  42,   fig    fi.  (eiclude  figi,    t-4  ud  6,  wtiich  lielong  to  a 
CjcadeflD  fruit).     Med.  of  trestion,  p.  179.Ligil,  61. 

There  arc  six  specimens  of  thia  species  in  the  British  Muaeuin. 

Thia  is  a  very  remarkable  cone,  little  more  than  an  inch  is 
diameter,  yet  attaining,  according  to  Mantell,  a  length  of  thirteen 
inches.  The  cones  have  generally  opened  before  they  were  buried  in 
the  sand  in  which  they  are  prcecrvod,  and  as  the  sand  haa  penetrated 
between  the  expanded  scales,  they  are  always  broken  when  the 
fossils  are  exposed,  their  apices  atill  remaining  in  the  piece  of  rock 
which  has  been  separated,  just  as  the  scales  on  the  side  of  the  con6 
are  seen  to  penetrate  the  rock  in  wliich  the  foaail  is  imbedded, 
(Plate  XXI,  Fig.  2).  This  condition  and  aspect  of  the  cone  has  led 
Uantell  into  the  en'or  of  supposing  that  it.waa  fumiahed  with  large 
fbliaccous  bracts,  which  he  baa  represented  ui  his  aomewhat  restored 
figure  in  the  '  Medals  of  Creation,'  p.  179.  I  was  fortunate  enough 
to  remove  the  stony  matrix  from  one  of  his  specimens,  which  had 
been  buried  uiioi>encd,  and  which  exhibits  the  form  of  the  scalea 
^iateXXI,  Fig.  1).  TkeK^iceaax^xVuiii^ilnB^Rdihutwitli  the  upper 
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angle  Bomewhat  rounded.  There  is  no  indication  of  bracts.  The 
fossil  has  the  aspect  of  a  very  elongated  and  cylindrical  cone  of 
FinuB  Abies,  L.  to  which  it  is  evidently  nearly  allied. 

There  are  four  specimens  of  this  species  in  the  British  Museam 
fipom  the  Wealden  of  Tilgate  Forest,  and  two  from  Brook  Pcrint, 
Isle  of  Wight. 

A  third  specimen  from  Brook  Point  appears  to  belong  to  an  allied 
species,  in  which  the  cone  is  more  slender ;  but  it  is  too  imperfect  to 
determine  satisfactorily. 

7.  PiNiTBS  Mantkllii,  Tab.  XXI,  ^g.  3. 

Cone  OTate-acmninate ;  scales  broad,  flat,  and  thin  at  the  apex;  axis  slender ;  seeds 

roundish. 

This  cone  is  about  an  inch  and  three-quarters  long,  by  fully  three- 
quarters  broad.  The  specimen  is  fragmentary,  but  the  form  of  the 
cone  is  preserved  in  the  matrix.  The  apex  of  the  scale  is  very 
broad  and  thin. 

This  cone  was  foimd  in  the  Iguanodon  quarry  at  Maidstone,  Eent» 
and  formed  part  of  the  Mantell  collection,  now  in  the  British  Museum. 

8.  PiMiTss  PATENS,  Tab.  XXI,  Fig.  4. 

Confi  orate-acnminate ;  scales  learinff  thn  slender  axis  at  a  right  angle,  and  supporting 

large  seeds. 

The  single  specimen  of  this  cone  which  shows  only  a  longitudinal 
section  through  the  axis,  is  sufficiently  different  from  the  last  species 
to  warrant  its  being  separated  as  distinct.  The  seeds  are  large,  and 
in  section  of  an  oblong  form. 

This  species  is  also  from  the  Iguanodon  quarry,  and,  like  the  last 
specimen  described,  is  in  the  British  Museum. 

9.   PiKITlBS  FiTTONI. 

Cone  OToid,  truncate  at  the  base,  tapering  upwards ;  apophysis  of  the  scnle  pyramidal 
with  a  ridge  across  it ;  umbo  terminating  the  apex  of  the  pyramid. 

•*A  cone,"    Fitton,    Geol.   Trans.,  2nd   Ser.  Vol.  fv.  p.  230,  PI.  xxii,   fig.   9.— 
Dammaritea  Fittoni,  Ung.,  Gen.  et  Sp.  Plant.  Foss.,  p.  384. 

This  cone  is  said  by  Fitton  to  have  "  some  slight  resemblance  to 
the  cone  of  a  Dammar  a  of  the  Moluccas."  He  must  have  made  a 
slip  of  the  pen  in  this  statement,  or  transferred  a  note  in  regard  to 
one  fossil  by  a  mistake  to  this,  for  his  very  characteristic  drawing, 
on  the  face  of  it,  contradicts  his  supposed  resemblance.  The  cone 
has  much  more  affinity  to  the  cone  of  the  common  Scotch  fir,  the 
only  indigenous  Briti^  pine,  as  I  shall  presently  show ;  but  on  the 
faith  of  this  supposed  "  slight  resemblance,"  Unger,  in  giving  the 
fossil  a  name,  places  it  in  the  genus  Dammarites  1  Mantell  (Geo], 
lale  of  "Wight,  3nl  ed.  p.  330,  foot-note),  seems  to  have  made  some 
mistake  as  to  his  Finites  Fittonu  He  quotes  pi.  xxii.  fig.  10  (1.  c.) 
for  it,  and  says  it  does  not  agree  with  Dammara  because  of  the  double 
ridge  on  the  scale.  But  Fitton,  as  we  have  said,  compares  the  cone 
of  fig.  9  (1.  c.)  with  Dammara.  It  is,  however,  evident  from 
Mantell's  remarks  that  he  means  the  cone  which  he  quotes,  and  whick 


I  have  deBoribed  as  Araruiai-ia  Pippmqfor/tUnMt,  Geol.  Mao.  VoLIH. 
p.  250,  nnd  I  must  request  the  reiuler  to  add  Mautell's  Dome,  as  A 
gjnonym,  to  tliat  Bpocics ;  Unger'e  speoific  name,  wliich  I  adopted,  ii 
older. 

The  ori^uol  specimoa,  which,  through  the  kindness  of  the  Coano3 
of  the  Gieolugical  Society,  I  have  hod  the  uee  of  fur  doscription,  U  ■ 
beautiful  cnst  in  carbonate  of  lime  of  the  cavity  which  contained  tht 
cone.     It  is  a  BQmewhat  ovate  cune,  an  inch  and  o.  half  long  by  • 
little  over  iin  inch  broad.     I1te  apophpcA  of  tlie  scales  in  the  middto     I 
of  the  cone  are  about  twice  aa  long  aa  deep.     They  are  pyramidal,     ^ 
having  a  sliarp  keel  which  runs  acroSB  the  whole  of  the  scale.     Tha 
umbo  has  tflnninated  the  apex  of  the  paraphysie,  but  only  the  cicatrix     | 
is  seen,  and  from  the  direction  it  takes  tlie  umbo  seems  to  hnve  had 
A  Boinewhftt  downward  direction,  as  in  Pinuc  riffida.     The  fossil  in 
other  respects  very  much  resembles  this  species,  except  in  ita  amaller 
size. 

The  cone  is  labelled  from  Purbcck,  without  locality  or  name  of 
collector. 

10.  PnnTBB  KTX)MaATns,  EndL  Synopa.  Conit  p.  286. 

Cune  elongated,  [7liadrical;  M«ln  verr  brcmd  and  thin. 
SlreiUiUt  tlet^ttv,  lindL  and  Hutt,  FessU  Flora,  Vol.  ii.  p.  23  PI.  29. 
1  know  thia  fossil  only  from  Lindley  and  Button's  drawing  and 
dceoription.  It  appeiin  to  be  a  true  oone,  but  f;ci  rni^,'tQentHry  that 
until  adilitionnl  specimens  are  obtained  hoiImei^  .-..id-.!  m  iii\  -iii  !>•■ 
madoofit.  The  specimen  figured,  wbifh  i-  ili.  ■■:!!;  ■i.'  :'.■-■  1  i< 
been  found,  has  been  an  open  cone,  like  the  majority  of  thoee  of 
P.  Dmkeri,  and  in  breaking  the  rounded  nodule  in  which  it  occurred 
all  the  external  charucters  have  been  lost. 

11.  Sr-QuoiiTEH  WooDWAnnii,  Plate  XXL  Figs.  11-16. 

Cone  sub-globoBG ;  leaves  of  two  kinds,  the  one  ■uti-opposit«,  very  short,  acute,  vitb  t 
long  demurrant  Imsc  ;  the  other  squamiMe,  liocar,  acumiDBte,  Bub-&lcale,  with  t 
hroad  nerve  Ulow. 

Tills  is  a  very  interesting  plant,  and  undoubtedly  a  fossil  species 
of  the  genus  ScjMoia.  Ihave.howevcr,  employed  the  name  SeTuoifte*  in 
accordance  with  the  almost  uniform  practice  of  botoniste, — a  practioe 
of  great  value  in  enabling  one  at  once  to  distinguish  the  recent  &om 
the  fossil  species  of  a  geniis.  The  genus  Sequoia  is  at  present  re- 
presented by  two  Califomian  apeciea,  the  monster  treea  of  that 
country,  known  in  our  lawns  and  parka  as  Wellington iaa.  Five  other 
species  have  been  reported  from  Tertiary  strata,  Qie  oldest  being,  as 
J  believe,  S.  CouUia  from  Bovey  Tracoy.  Debey  cannot  separate 
Qeinitzia  from  Sequoia,  and  Hcer,  accepting  this  determination,  Bup- 
poses  that  Sequoia  probably  begins  in  the  Cretaceous  formation.  W« 
have  here  a  genuine  Cretaceous  species  from  the  Upper  Greenaand, 

The  materials  in  the  British  Museum  consist  of  three  specimena  of 
leaves  (Plate  XXI.  Figs.  15  and  16),  an  imperfect  cone  (Fig.  11), 
and  the  termination  of  a  branch  containing  the  female  bud  with  the 
ovules,  without  tlie  BcaiW  (^\g.  \%  ■ma^pB&ed.two  times). 
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The  leaves  are  of  two  kinds,  the  one  very  short  and  acute,  scarcely 
leaving  the  branch  from  which  they  rise,  but  with  very  long  decur- 
rent  bases  (Fig.  15).  The  larger  leaves  scarcely  differ  from  those 
of  a  variety  of  Sequoia  sempervirem,  Endl.,  in  the  Herbarium  of  the 
British  Museum,  that  was  collected  by  Bridges  in  California  in  1846; 
they  are  also  similarly  arranged  on  the  branch,  being  scattered  around 
the  axis,  and  having  an  upward  direction  and  a  sub-falcate  form. 
The  nerve  below  is  broad,  and  bounded  by  two  furrows  similar  to 
those  in  the  recent  species  which  bear  the  rows  of  stomata  (Fig.  16). 
The  apex  of  the  fertile  branch  (Fig.  13)  is  crowded  with  erect  sessile 
ovules,  each  showing  the  opening  through  the  testa  at  the  apex 
rFig.  14).  The  scales  have  been  broken  off,  but  the  scars  can  be 
aetected.  The  cone  is  about  two-thirds  the  size  of  those  on  the 
recent  specimen  to  which  I  have  referred.  The  vortical  rank  con- 
sists of  six  scales.  In  form  and  arrangement  they  exactly  agree 
i^ith  S.  semper vir ens f  Endl.     There  are  no  remains  of  the  seeds. 

The  specimens  are  from  the  Upper  Oreensand  of  Blackdown, 
Dorsetehire ;  they  were  collected  by  Mr.  Sclater. 

I  have  associated  with  this  interesting  fossil  the  name  of  my  late 
valued  and  talented  colleague.  Dr.  S.  P.  Woodward,  who  first  drew 
my  attention  to  the  fossil  as  a  Coniferous  fruit. 

The  following  is  a  list  of  the  remains  of  Conifera,  as  far  as  I 
know  them,  which  have  been  found  in  the  secondary  strata  of 
Britain,  excluding  the  Trias,  with  the  fossils  of  which  I  am  little 
acquainted. 

Upper  Chalk. — Wood  in  flint  nodules. 

Upper  Greensand. — Foliage  and  cone  of  Seqvunites  Woodwardii, 
cone  of  Pinitea  oblongus. 

Lower  Greemand, — Water- worn  and  bored  pieces  of  wood ;  cones 
of  Pinitea  Benstedi,  and  P.  Smaexiensis. 

Wealden. — Drift  wood ;  foliage  of  Ahietites  Linhtt;  cones  of  Piniie$ 
Dunkeriy  P.  Mantellii,  P.  patens,  and  P.  Fittoni  and  of  Araucaria 
Pippinqfordiensis ;  foliage  (and  drupes  ?)  of  Thuites  Kurrianus. 

Purheck. — Fossil  forest  in  situ  at  Isle  of  Portland ;  cone  "  nearly 
related  to  Araucaria  exceha  "  in  the  Dirt-bed. 

Portland  Stone. — Drift-wood  of  Araucarites. 

Oxford  Clay. — Drift-wood  and  foliage  of  Araucarites. 

Chreat  Oolite.  —  Drift-wood  of  Araucarites  ;  foliage  of  Thuites 
aeutifoUus,  T.  articulatus,  T.  cupressiformis,  T.  divaricaius,  and  T. 
expansus,  and  of  Taxites  podocarpoides  ;  detached  cones  at  Helms- 
dfJe,  Sutherland. 

Inferior  Oolite. — Wood  of  Pence  Eggensis  ;  foliage  of  BrachyphyUum 
mammillare,  Crytomeritesf  divariaUus,  and  Palissyaf  WiUiamsonis ; 
cone  of  Araucaria  spharocarpa.  Pinites  primava,  LindL  and  Hatt 
is  a  Cycadean  fruit. 

Lias. — ^Wood  of  Pinites  HuUonianus  and  P.  Lindleyanus ;  foliage  of 
Araucaria  peregrina  and  Cupressus  UUifolius;  cone  of  Pinites  eltm- 
gatus,  and  *'cone  with  long  bracts  like  those  of  Piuus  bracteata*' 
from  CroEUrty. 


Plafb  XX. 

1.  Cone  of  Pinila  maBrnftphalui,  nith  the  apflphpis  of  some  acalcB  n 

Sliglitl;  reduced.     Frorn  Mr.  Donker's  ruUectian. 

2.  DiBgram  of  trBDEictGo  HctioD  ct  ditto  bom  tbc  Bowerbiuk  Bpednan. 

3.  BuH  of  1  cone  of  P.  ovalia. 
1.  TniiiBTime  KCtiun  of  ditto. 

5.  Cone  of  P.  Sitmtiniii. 

6.  TratisvencwctioD  of  ditto, 

PwiB  331. 

1 .  Part  of  an  nnopened  rona  of  Pinita  Dwiilri. 

2.  Part  of  an  opened  cone  of  ditto. 

3.  Cnne  of  P.  ManteUii. 

4.  Conn  of  P.  patmt. 
6.  I^oni^tuiliDal  Bcclion  of  P.  iKaerwtphaliu,  from  Bobert  Brown's  i 

6.  Restored  Bcslo  of  ditto. 

7.  Scale  of  P.  SwtKX'fmi,. 

8.  Lon^tudinul  section  of  JViriH /'I'nvffr. 

9.  Scale  of  ilsDiiB  faficfnen  from  abutg. 
.0.  Ditto  BMD  from  the  aido. 

1.  Cone  of  Siquoiilti  WaoHwardii. 

2,  He«tored  cone  of  ditto. 

.3.  OTuki  of  ditto,  with  the  lenrca  brokon  of.     Twice  the  nntnral  u 
4,  A  lingle  otuIo  magnified. 
fi  and  16.  The  two  kindi  of  foliage. 


m.— The  Prk-Histout 


SOUTHBBN    G. 

Aneejobr  FiJH  WtiiiTTEHBEito,"  Stptembcr  and  Uctobar,   I8GS. 
Fa^AS,  of  Stuttgart } 

Translated  by  John  EDW.tBD  Lbe,  F.S.A,,  F.G.3, 

TWO  years  ogo  tlie  French  savans,  Messre.  Lartet  and  Chria^, 
laid  before  tbe  Academy  of  Paris  an  account  of  their  diacoveriea 
in  the  Dordogne,  which  proved  the  existence  in  that  district  of  very 
ancient  aottlcmcnts  of  wild  races  of  men,  who  kept  herds  of  rein- 
deer. Since  then,  up  to  the  present  time,  no  further  proofs  have  come 
to  light,  either  in  France  or  Germany,  of  the  extraordinary  fact  that 
this  animal— the  existence  of  which  is  now  limited  within  the  70th 
define  of  north  latitude — ever  lived  so  far  south  as  our  own  districts. 
The  account  wo  have  now  to  givo  will  probably  therefore  be  read 
with  great  interest. 

At  Iho  head  of  the  brook  Schussen,  which  runs  into  the  lake  of 
Conetaiice,  was  formerly  a  pond  forming  the  springhead  :  the  level 
of  this  pond  was,  at  that  time,  8fL  Sin.  above  that  of  the  small 
neighbouring  lake  called  the  Feder  See.  But  when  the  marshes  of 
Stein liiiuseu  were  drained  some  years  ago,  and  ditches  were  cut  for 
this  purpose,  llie  water  from  the  spring  began  to  take  a  different 
course,  and  instead  of  flowing  as  formerly  into  the  Bhine,  now 
began  to  nm  in  another  direction  into  the  Danube.  Mr.  Kaes,  the 
proprietor  of  milla  in  SthiiBsenried,  therefore  determined  to  deepen 
the  spring-head  Bud  Oi&  '«abn-(xiiuw  til  *£&&  %JKniaen.  brook,  and 
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this  has  been  done  to  such  an  extent  that  the  spring^hcmil,  whioh 
before  (as  mentioned  above)  was  8  feet  above  the  Ftnier  S^h>,  now  is 
18  feet  below  it,  and  the  supply  of  water — now  far  j^^itor  Umn 
before — ^is  made  available  first  for  the  mills  of  Mr.  Kaos,  and  aHi^r* 
wards  for  the  royal  foundry  of  Schussenried.  "While  those  works 
were  going  on,  a  great  number  of  stags'  horns  and  bones  won>  found, 
and  excited  the  curiosity  of  the  resident  naturalists:  the  matter  wits 
then  taken  up  jointly  by  the  Royal  Cabinet  of  Natural  History,  and 
that  of  Antiquities,  and  very  singular  facts  were  bn)ught  to  Hglit 
during  the  excavation.  Gigantic  horns  of  the  reindwr,  from  four  to 
five  feet  long,  and  smaller  ones,  down  to  those  of  quite  youtjg  fawnn, 
lay  there  in  the  mud  by  hundreds :  they  were  mixed  witli  houm  of 
the  extremities,  the  skull,  and  the  vertcbne  of  the  same  animal. 
The  whole  of  these  bones  had  l)een  cracked  and  broken  evident!  v  to 
get  out  the  marrow ;  so  as  to  recall  the  accounts  given  us  by  travonom 
of  the  Ostiaks  and  Koriaks,  who  esteem  the  warm  brain  and  nuirrow 
of  recently-killed  animals  as  very  gi'oat  delicacies,  A  largo  pro- 
portion of  the  horns  have  been  formed  in  a  very  simple  and  inarti- 
ficial manner  into  clubs  or  hammers,  awls  (some  of  wliich  have 
projecting  ears),  or  into  agricultural  tools,  and  other  im piemen ts  of 
incipient  industry. 

Here,  then,  we  have  the  fact  of  the  existence  on  this  spot  of  ono 
of  the  earliest  known  settlements  of  the  human  race.  Let  us  glance 
for  a  moment  at  the  changes  which  liavo  taken  i)Ia(Mj  in  thin  hxuiliiy. 
But  a  short  time  since  there  was  here  the  pleasant  little  tani,  the 
spring-head  of  the  brook  Schussen — 700  yofirs  ttgo  the  Premonstra- 
tensian  Monks  built  their  monastery — KKX)  years  still  ^tarlior  a 
Boman  road,  with  all  its  traiTic,  is  said  to  have  pasMr;d  this  way  ; 
but  long  before  all  these  periods  there  existr*d  here  a  Httithtnuntt 
where  human  beings  carried  on  all  the  avrK;alionM  of  life.  Judging 
from  the  remains  of  their  feasts,  which  apjKiar  t/>  hav#;  Ujen  thrown 
into  the  clear  little  pond,  thew?  f^rly  sffttlers  lia/1  abun^Ian^ys  tff 
animal  food.  Besides  the  remains  of  de^fr,  there  w#rre  found  thi» 
broken  skulls  and  bones  of  oxen,  TK;ars,  and  wolvr^s;  liones  of  liiflii 
and  fish  were  also  met  with.  Even  the  fienh  of  the  nortli/mi  gbiitz/n 
{Chdo  borecdis)  was  m>t  deHpis^Mi,  as  is  proy*A  by  a  hroVtm  skull  tuui 
some  well-pre8er\'ed  t^^-th.  (irofit  hofK^  ha/l  U^m  eiit/rrt^iu"/!  tjf 
finding  the  skulls  and  lx>n^rs  of  this  priiriif;val  n/^^i  of  rn^m,  nff  tlmt 
they  might  be  examin^^jd  by  the  cTiti<;al  ey^*  of  th';  lifth  f/iuiury. 
These  hof>e«,  however,  have  not  Ixj^jn  gratifurd  ;  but  r#«ariy  f/^irtf/ruUni 
respecting  the  wnthrrs  may  \tt'  gather';'!  from  th^r  H'j0'/:itt$^th  ftfnwi  in 
the  p^jnd  of  .Schtis^^rriri',"!.  TJie  flint  iu.\A«rui*':tiiM  an/l  tJ*/?  UfpSn  »/[ 
reindeer  horn  are  the  *ivi'h:Uf>;  of  gr^rat  \stS^t*ir  awJ  jAr»^?y<ff»#^^ ; 
the  abundance  and  var<:ty  of  animal  ftiUtH,\u%  indwAl/j  tl</rir  y/y*f*m 
feasts,  and  tJ*ey  al^j  UM  iw  what  wa*  %':>"/ir  fstvount^  Ptf/i ;  wu'tUf 
Hieir  OTTULm^nttM  and  y-iiiix*  ;rive  us  ftr/rne  f^/it  tuAi^m  '4  *Jf^:  fn^tt^^m 
of  theiie  settlers  \j^y',TA  th<r  tw-S".  %v.px,\y  *,(  i},**  rf^ar^^ritAff.*/^  ^4  /tU, 

Alter  these  ^;^ifir%\  rnrfi^rkft,  we  wiil  gire  a  f/rw  detail/;/!  f/if  ti/;^/Um 
as  to  the  exckV3Ui</ri  hi  A  ivi  n^niUL 
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l>rcidiict«  of  humim  iniliiBtry,  is  from  15  to  19  feet  below  tlie  Burfaoe, 
and  about  12  square  rods  of  it  weru  laid  open  and  carefully  esamined 
— no  traoo  of  metal  was  found,  nor  the  mark  of  anything  at  all 
kpproachJDg  tbat  of  a  motal  tool.  Stone  appears  to  have  been  almost 
tbe  sole  material  amongst  the  settlars  for  obtaining  th«  nocessari«ti  of 
life.  For  this  purpose,  tbcee  early  races  naturally  ohoeo  the  h&rdest 
kinds.  BUuh  tta  jiiapcr  and  flint,  which,  having  a  conchoidal  fractinv, 
«)nld  more  easily  bo  m.^do  into  what  was  wanted.  Long  narrow  stript 
were  then  hammered  off,  Borne  of  them  three  inches  in.  length,  in 
some  cases  very  Rharp  on  oiio  side,  and  in  others,  on  both ;  some- 
times very  flat,  like  broad  flakcB.  which  apparently  were  Bet  and 
wedged  iu  wood,  and  sometimes  very  slight,  and  with  fine  points. 
Of  all  these  varieties  of  flint  flakes,  from  the  size  of  a  lancet,  to  tlukt 
of  a  lance-heod,  about  600  ^peoimens  were  found  at  Schussenried ; 
most  of  them  were  lying  together  in  one  spot,  probably  indicating 
the  place  where  the  ancie-nt  fool-maker  carried  on  his  work,  and 
Rtnick  off  a  number  of  flakes,  out  of  which  ho  chose  the  most  coo- 
'venient  for  use.  Besides  these,  the  flint-cores  were  scattered  around 
from  which  tliese  flakes  had  been  struck.  It  is  remarkable  that 
amongst  these  flints,  some  are  decidedly  of  foreign  origin,  only  a  part 
appear  to  have  come  from  the  neighbouring  mountains ;  the  mnjority 
were  derived  from  the  flint  beds  of  the  chalk  hills  either  of  Switzer- 
land or  France.  Tc^ther  witli  the  flints  there  were  found  hundreds 
of  common   stones    from    Iho   jjnivol  of  Upper  Swabia,    evid>?nlly 

had  been  worked  in  a  very  rough  manner.  The  large  quantity  of 
split  skulls  and  bones  show  clearly  that  they  had  been  broken  by  theM 
stones  for  the  sake  of  the  marrow  and  brains ;  and  probably  the 
larger  stones,  neatly  rounded  off,  which  were  foimd  here  and  Uien, 
served  for  anvils  or  blocks.  Occasionally,  paints  were  met  with, 
Blade  of  oxide  of  iron,  ground  down  very  finely,  and  probably  kneaded 
with  fat  into  small  grains.  The  colour  varies  &om  a  brick  red  to  red 
brown,  and  is  so  effective,  that  both  hands  and  faoo  can  be  coloured 
a  deep  red  with  a  little  bit  the  size  of  a  pin's  head.  It  cannot  be 
imagined  that  this  red  paste  can  have  been  scattered  by  accident 
amongst  the  stone  implements  and  remains  of  bones  ;  or  that  it  has 
arisen  from  them  by  some  chemical  combination.  Any  nnprejudioed 
person  would  consider  it  aa  a  product  of  human  art,  probably  similar 
to  the  paint  so  lavishly  used  by  savage  nations  when  preparing  either 
for  the  war  or  the  dance. 

These  mineral  products,  however,  are  of  less  interest  than  the 
remains  of  animals,  which  have  evidently  been  used  for  food,  llie 
most  important  of  all  these  is  the  reindeer  {in  German,  Renthier  not 
Reunthier,  but  with  the  first  syllable  Ren  or  Rein,  so  called  by  the 
northemnations,  on  account  of  its  cleanlineHs,  "  ReinJichkeit").  This 
•nimat  was  evidently  of  the  greatest  importance  to  the  prc-historio 
Swsbians,  on  account  of  its  flesh  and  marrow,  and  probably,  also  Hb 
milk  was  used  ;  horns  and  portions  of  horns,  parts  of  the  skull,  jaw- 
bones, vertcbne,  ribs,  and  bones  of  the  extremities  lie  mixed  together"; 
kjlbe  only  bones  found  uiate^vimftwiTii&XttnAiNxniisbi^kdai  few  doisal 
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and  lumbar  vertebrsB,  but  with  these  exceptions,  they  were  all  lying 
together  in  a  confused  heap,  like  those  in  the  refuse  hole  of  a  butoher*8 
shop.  Every  bone  which  had  contained  marrow  was  broken  in  pieces, 
and  not  a  single  skull  was  found  perfect— the  yertebrse  also  had  been 
partially  split  open,  that  everything  eatable  might  be  taken  out. 
There  were  no  traces  of  any  cutting  instruments  on  any  of  the  bones ; 
they  had  evidently  been  broken  by  blunt  tools ;  in  feet,  by  the  stones 
above-mentioned.  The  horns  of  the  adult  reindeer,  male  and  female, 
measure  more  than  four  feet ;  the  right  and  left  branches  differ  from 
each  other,  for  the  right  branch  boars  a  broad  shovelnshaped  plate, 
which  may  almost  be  said  to  shade  the  whole  face.  The  branches  are 
very  much  cui-ved  inwards,  and  a  great  number  of  projecting  ofF- 
shoots  are  placed  on  the  shovel-shaped  portion  at  the  end.  These 
horns  lie  by  hundreds  together,  so  that  the  greatest  care  was  required, 
in  excavating,  not  to  injure  them,  but  not  a  single  perfect  specimen 
was  found ;  in  every  case  either  the  oflfehoots  were  broken  off,  so  as 
to  leave  the  main  branch  isolated,  or  the  branches  were  sawn  in  pieces 
lengthwise,  apparently  with  the  view  of  these  pieces  being  turned  or 
rather  scraped  into  long  round  awls  or  daggers.  The  fact  that  of 
these  implements  only  broken  or  waste  specimens  have  been  found, 
confirmed  the  view  that  the  Schussen  pond  was  merely  a  kind  of 
lefuse-pit,  into  which  everything  was  thrown  which  had  become  use- 
less. We  can  only  mention  two  of  these  implements  which  were 
found  perfect,  and  these  probably  were  thrown  away  by  chance ;  one 
of  them  is  a  pin  or  piercer  about  five  inches  long,  with  a  round  ear 
or  handle,  and  as  thick  as  the  finger  at  the  base ;  the  other  is  a  double 
pointed  side-shoot  of  the  horn,  with  one  larger  and  one  smaller  round 
hole  at  the  base.  Another  main  branch  has  been  worked  into  the 
form  of  a  sabre  with  a  solid  hilt,  just  fitting  the  usual  human  hand. 
Besides  the  things  cut  out  of  horn,  there  were  also  pieces  of  broken 
w^ooden  pins,  thin  and  neatly  scraped  round  like  the  wooden  pins  for 
making  nets,  The  remains  of  reindeer  very  much  exceed  in  number 
those  of  other  animals,  being  nearly  98  per  cent,  of  the  whole ;  but 
still  the  other  rarer  relics  are  no  less  interesting  as  they  help  to  com- 
plete the  fauna  of  that  age.  The  horse  is  the  only  one  of  our  domestic 
animals  which  was  found,  and  probably  the  remains  were  only  from 
two  or  three  individuals.  In  one  case  the  skull  is  still  nearly  perfect, 
and  it  belonged  to  a  species  with  a  large  head  ;  while  certain  bones  of 
the  extremities  indicate  a  strong,  bony,  and  powerful  animal.  The 
brain  cavity  had  been  opened,  tiio  vertebras  had  been  split,  and  the 
bones  containing  marrow  had  been  broken  in  pieces,  so  that  there 
can  be  no  doubt  of  horse  flesh  having  been  one  of  the  table  delicacies 
of  the  ancient  Swabians. 

It  is  also  perfectly  natural  that  the  bear  was  used  for  food ;  the 
front  portion  of  an  undcr-jaw  and  some  broken  bones  of  this  animal 
have  been  met  with.  As  far  as  we  can  judge  from  these  few  remains 
(which  afford,  in  fact,  but  slight  means  of  comparison),  this  bear 
seems  to  have  had  but  little  resemblance  to  the  brown  bear  ( Uraua 
arcto$)t  and  agrees  no  bettor  with  the  cave  bear  {Ursus  SpdcBus). 
The  size  of  the  teeth,  and  the  presence  of  trro  i^T^Tsv.Q\dx.%^  «k^^  "^^ 


form  of  tUo  first  lower  molar  would  rather  iiiilieate  the  Urmu  pritait 
(GoIdfuBs),  whioli  some  time  since  was  found  foeail  in  the  Buvariao 
oaveB.  But  beai  Jes  the  bear  and  the  horse,  genuine  camJTora  were 
iiBdi  for  food ;  for  the  remains  of  the  wolf,  the  fox,  and  the  Oulo,  or 
glutton,  are  fonnd  together  in  the  same  excavation.  Of  the  wolf 
there  ia  a  broken  under-Jaw ;  of  the  fox  there  are  not  only  several 
uiider-jawa,  but  eeveral  piecCB  of  the  skiiU  and  bontB — these  remaini, 
howe^'er,  do  not  belong  to  the  fox  of  Uie  present  day.  for  the  t«etli 
of  the  Schueeenried  fox  are  suialler  and  tiiinner  ;  the  projections  of 
the  molur  leeth  are  more  pointed  ;  the  ibrm  of  the  elcuU  is  blunter, 
and  a  oomparison  of  it  with  that  of  the  recent  fox  leads  to  the 
oonclusion  that  we  have  before  ua  the  remains  of  an  Arctic  or  blue 
fox  (the  Canit  lotfopua),  so  notorioiw  amongst  travellers  in  the  polar 
regions  for  its  consummate  audacity  and  thievish  propensaties.  Id 
hunting  these  animals  nothing  more  ia  wanted  than  a  cudgel  in  one 
hand  and  a  piece  of  fleah  in  the  other ;  or,  according  to  Brehm,  they 
are  dug  out  of  their  holes  in  the  snow  by  tlie  Samojcdes  with  a  spado 
made  of  reindeer's  hora.  Besides  the  remains  of  the  Arctic  fox. 
there  were  found  those  of  two  individuals  of  the  Grlutton  or  Gtdo 
(in  Grermau,  Fiiilfrasa,  or  more  commonly  Vielfrass ;  but  in  SwediA 
Felsenbewohner).  "Iliis  carnivorous  animal  of  the  far  north,  which 
is  as  much  feared  as  the  boar  or  the  wolf,  lies  more  especially  in 
wait  fur  the  reindeer,  on  the  baeics  of  which  it  springs  from  the 
]>oiighs  of  trees.  Tho  Unsh  of  lliis  ttniraal  also  was  eaten,  as  is 
jiiMvcd  hj,-  iho  l.iii...f<  nf  111.,  sk-ull  having'  l).'>n  <>i.-n.A.  With  th.- 
exception  of  the  foot  of  an  unknown  small  variety  of  ox,  no  fnrther 
remains  of  mammalia  were  met  with,  and  more  particularly  no  trace 
of  the  game  or  domestic  animals  of  the  present  day — no  trace  of  the 
common  cow,  the  sheep,  the  goat,  tho  pig,  or  of  the  stag,  the  roe  or 
the  hare ;  nay,  what  is  still  more  remarkable,  no  remains  of  the  dog. 
Had  these  animals  been  living  at  that  time  in  our  districts  we  should 
most  certainly  have  met  with  their  remains  in  the  Sohussenried 
refuse.  On  the  other  hand,  there  are  remains  of  birds  and  fishes 
which  the  ancient  Swabians  must  have  known  how  to  secare  by  the 
bow  and  arrow  and  the  fish-hook.  Thus  we  have  a  very  distinctive 
head  and  bones  of  the  wild  swan,  which  now  breeds  in  the  north  ; 
also  many  remains  of  a  Penelope  or  tofl^d  Pochard  duck,  somewhat 
larger  than  our  present  Fuligula  cristata.  Several  hones  of  the 
extremities  of  the  heron,  a  foot  long,  as  well  as  other  bones  belonging 
to  smaller  birds,  arc  now  waiting  careful  examination.  Some  of  the 
vertebrte  of  fish  have  belonged  to  a  large  pike. 

Such  are  the  main  features  of  the  late  discoveriee ;  they  require 
only  two  remarks.  First— That  the  facts  now  stated  indicate  the 
existence  of  an  ancient  intelligent  race  of  mea,quit«  unacquainted  with 
the  use  of  metals,  and,  like  primaeval  man,  having  only  stones  to  make 
use  of  in  their  struggle  for  existence ;  and  secondly,  that  the  discovery 
at  SchuBscnried  indicates  a  totally  different  climate,  such  as  now 
be^ns  at  70  degrees  of  north  latitude  in  the  arctic  lands  lying  between 
the  forest  region  and  the  frozen  sea,  which  are  free  &om  snow  only  » 
few  months  in  the  yeax. 
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It  is  hardly  necessary  to  say,  that  the  age  of  these  prinueval  men, 
and  of  the  above  mentioned  climate,  stretches  far  beyond  that  of  the 
lake  dwellings.  In  none  of  these  lake  settlements  have  any  remains 
been  found  of  arctic  wild  and  apparently  domesticated  animals,  as  at 
Schnssenried.  Even  in  the  oldest  lake  dwellings  the  animals  which 
are  companions  of  men,  do  not  differ  in  species  from  those  of  the  ^ 
present  day.  No  one,  however,  can  believe  that  the  Sdiussenspring 
was  merely  an  isolated  station  of  these  primsBval-men.  Flint  Olives 
are  found  in  various  places  scattered  over  our  country,  just  as  in  the 
district  of  the  Dordogne,  and  seem  to  have  escaped  the  inquisitive 
eyes  of  our  archaeologists  who  have  hitherto  considered  Roman  roads 
and  Celtic  tumuli  the  earliest  remains  of  our  country.  These  imple- 
ments of  flint  occur  very  commonly  around  the  Schussenspring,  and 
may  be  collected  in  considerable  quantities  when  the  ground  is  newly 
tamed  up,  and  this  to  such  an  extent  as  to  be  well  known  to  the 
manufacturers  of  instruments  for  tobacco  smokers. 

There  can  be  no  doubt  that  numerous  other  places  in  Upper  Swabia, 
besides  Schussenried  might  serve  to  illustrate  the  grade  of  civilization 
of  our  ancestors.  But  the  same  cause  which  has  preserved  these 
relics — viz.,  the  water,  which  protected  them  from  the  atmosphere 
renders  the  investigation  of  them  in  general  very  difficult  For  how 
seldom  is  a  trench  nineteen  feet  deep  excavated  imder  the  bed  of  a 
pond,  and  this  in  soft  mud,  as  at  Schussenried  ?  and  even  when  such 
"Vf  orks  are  imdertaken,  it  is  very  rarely  the  case  that  a  keen  observer 
of  nature  is  at  hand  like  Mr.  Yalet,  of  Schussenried,  who  by  utilizing 
the  discoveries  of  chance  has  rendered  incalculable  service  to  science. 

Db.  Osgab  Fbaas. 

Stuttoa&t,  7M  October f  1866. 
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I. — ^NOTES   ON   THE   OeOLOGT   OF  WeSTEBN   AUSTRALIA. 

By  the  Rev.  W.  B.  Clabxb,  M.A.,  F.6.S.,  etc. 
{Continued from  the  "November  No,  p.  506.) 

The  occurrence  of  felspathic  dykes  in  the  granite  is  quite  in  accor- 
dance with  the  experience  derived  from  other  regions,  both  in  and 
beyond  Australia,  as  on  Bathurst  Plaias  and  in  other  instances  in 
New  South  Wales,  where  there  is  no  doubt  as  to  relative  age. 
Moreover,  as  in  other  granitic  regions,  so  in  that  under  review,  the 
edges  of  the  boss-like  mass  can  be  shown  to  have  been  subjected  to 
the  influence  of  the  forces  by  which  it  has  been  denuded.  Keferring 
still  to  Mr.  Lefroy's  testimony,  we  find  an  eroded  surface  in  31° 
53^  S.,  and  117°  31'  E.,  and  a  pot-holed  surface  in  31°  29'  S.  and 
120°  11'  E. ;  whilst,  at  what  must  have  been  the  limits  of  the  boss, 
we  have  the  regular  association  of  gneiss,  chlorite,  mica,  and  clay 
slates  on  the  surface,  and  at  the  edges  of  Mr.  Lefroy's  and  Mr. 
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Hunt's  oountry  ;  ani],  acoordinff  to  Gregory,  at  tho  Mounts  Barren 
<m  the  fioath  ocfist,  mid  oa  the  flanks  of  tlie  Darling  Btuijz:?,  ns  well 
u  at  the  heads  of  the  Lyons  and  Gascoyne  Uivers  on.  the  aortb- 
west. 

Mr.  Lefroy  gives  the  looaliliea  in  which  he  fonnd  the  relics  of  old 
Bedimentory    formations,    as   gnDJsa   or  luiut-eobiBt  in  29°  fiC  S., 
'122°  3'  E.,  and  iu  29''  53'  8..  121°  21'  E.     In  31°  8'  S.  and  lld» 
49'  E.,  a  tolcosa  slate  ooourred ;  and  quartEiferoufi  schists  « 
tionM  in  31°  8'  S.,  119°  19'  R  us  wdl  as  metiuuorphic  slaLes  w 
80°  C  S.  iin.l  121°  E. ;  the  slates  hoin^  poliniied  in  29°  53'  8,,  aod     \ 
121°  21'  E.     So  tliat,  incorporating  Mr.  Lefroy's  experience  wilfc    ^ 
that  rwnrdod  in  Mr,  Hunt's  map,  we  may  assert,  that  ovttr  an  mw    - 
of  very  nearly  9000  sqn&re  miles  ihoso  goiiLlemon  have  ostablisbed    i 
the  fact,  that  frag;niontary  ancient  or  metoniorpliic  schists  occur  A 
repeated  intervals,  whilst  Mr.  Lefroy  states  that  a  kind  of  dip  at 
slope  of  the  Burfaoe  of  the  {jjranite  exists  to  the  southward,  Aud  Mr. 
Hunt  gives  reason  to  lielieve,  that  the  granite  rises   into   lofUer    | 
elevation  towards  the  north,  and,  so  far  as  I  can  decipber  inaa  tbs    . 
oolletilion  forwarded  to  me,  bos  an  extreiuo  temdimtioo  soniewherB 
about  122°  E..  near  the  limits  of  his  exploration. 

The  i^Qement  hetwe*n  Mr.  Lefroy  and  Mr.  Hunt  is  conEiderobU 
u  to  the  occurrence  of  the  overlying  rocks  in  fragmentary  beds. 
Thus,  No.  i  in  Mr.  Hunt's  ooUeotion  is  a  gneissosc  rocl;,  and  Noa. 
1,  2,  3,  and  33  are  cloy  slates,  all  of  which  have  an  air  of  grest 
antiquity,  and  forrfsponil  in  ti'stiirii  .ind  cpiiipoFition  with  roeka  of 
the  same  name  in  the  Lower  Silurian  series. 

Neither  Mr.  Hunt  nor  Mr,  Lefroy  indicate  any  formation  inter- 
mediate between  these  schists  and  what  are  probably  Tertiary 
deposits.  But  it  must  be  remembered  that  near  Mount  Barren  on 
the  South,  and  near  Champion  Bay  on  the  north-west  side  of  the 
imagined  granitic  boss,  a  Carboniferous  formation  exiEts,  succeeded 
in  Sie  latter  neighbourhood  by  Secondary  formations  ranging  as 
high  OS  Cretaceous.  Regarded  iu  this  light,  we  have  the  relics  in 
consecutive  order  of  the  roemhore  of  the  geological  scale  without 
any  anomaly ;  and  quite  in  agreement,  when  looked  at  in  a  broad 
view,  with  the  features  of  other,  though  more  limited  regions. 

In  regular  order  we  ought  lo  have  the  coming  in  of  the  Tertiary 
formations,  Snch  appear  to  be  indicated  by  Nos.  29,  35,  and  37  in 
Mr.  Hunt's  collection,  as  well  as  in  some  others,  and  by  the  mention 
on  bis  map  of  drift  gypsum  ui  119°  SC  E.,  a  minoml  of  soma 
importance  further  to  the  east  in  the  low  regions  of  the  uortheni, 
north-woBtem,  and  western  part  of  South  Australia, 

Besides  the  above  indications,  we  have  in  Mr.  Hunt's  collection  a 
very  numerous  series  of  aluminous  deposits  of  various  colours,  which, 
at  my  request  to  him,  have  been  submitted  to  analysis  by  Hr, 
Theodor  Staiger,  of  Hobart  Town.  His  chemical  determination 
agrees  remarkably  with  the  conclusions  I  have  come  to,  on  diffei«nt 
grounds. 

Similar  deposits,  eometimes  resembling  chalk,  are  well  known  in 
the  settled  parte  ofN^eatem  &.\il^x«^  «iA  \xi  1^%'w  South  Wales,  and 
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have  often  been  noticed  by  explorers.  In  some  cases  there  appears 
a  close  relationship  between  them  and  igneous  rocks,  with  which 
silicates  of  alumina  are  connected  ;  but  in  the  cases  now  under 
notice  the  origin  seems  to  be  of  a  distinct  kind. 

Whether  these  deposits  are  Recent  or  Tertiary,  they  appear  to  owe 
their  origin  to  the  decomposition  of  felspathic  granite,  or  such  slates 
as  No.  13  ;  nor  is  the  occurrence  of  felspathic  clays,  such  as  kaolin, 
unknown  elsewhere  in  Australia,  for  the  latter  exists  in  abundance 
in  connection  with  the  granite  of  the  You  Yangs,  near  Grcelong,  in 
Victoria,  from  tbo  decomposition  of  which  it  has  resulted.  Never- 
theless, some  of  the  Lake  Lefroy  beds  in  Mr.  Hunt's  list  have  been 
altered  by  the  action  of  some  more  recent  igneous  agent,  but  of 
this  no  external  evidence  exists  except  in  a  minute  fmgmont  of  some 
dioritic  rocks  entangled  in  No.  5,  though  of  the  fact  of  metnmorphism 
there  is  distinct  evidence  in  Nos.  16,  28,  29,  82,  33,  34,  35,  36. 

Mr.  Lefroy  has  positively  declared,  that  no  basalt  or  greenstone 
exists  in  all  the  extensive  region  described  by  him ;  we  can,  thei*©- 
fore,  only  regard  the  indications  referred  to  as  belonging  to  some 
other  locality  from  which  they  have  been  drifted,  and  as  pointing  to 
a  further  succession  of  geological  formations  to  the  eastward  or 
north-eastward  of  the  122nd  meridian,  and  a  gradual  approach  to  the 
features  and  phenomena  of  the  lower  portions  of  the  South  Australian 
territory. 

The  frequency  of  the  salt-lakes  and  samphire-lagoons,  mentioned 
as  occupying  much  of  the  country,  as  well  as  in  similar  tracts  of 
Australia  where  flats  occur  in  a  hilly  region,  and  the  presence  of 
lime  in  No.  o,  favour  the  notion  that  the  marine  Tertiary  beds  of  the 
Great  Bight  and  South  Australia  are  not  far  distant  to  the  eastward 
of  "Hunt's  furthest,"  and  of  these  I  shall  find  something  more 
to  say. 

I  may  now  remark,  that  the  quartz  specimens,  Nos.  14  and  31,  and 
the  mention  of  quartz  hills  on  the  map,  about  eighty  miles  to  the 
westward,  and  again  fifty  miles  south-west  of  that  locality,  as  well  as 
traces  of  a  vein  in  No.  1  imply,  that  the  granites  and  slates  are  in 
the  same  condition  as  those  of  auriferous  tracts  in  Australia,  whilst 
the  presence  of  iron  pyrites  in  No.  4  and  of  the  iron  in  Nos.  5  and 
15  serve  to  establish  a  similar  inference  as  to  the  ago  of  granite. 

But  the  only  economic  value  of  the  production  here,  discussed 
seems  to  belong  to  the  iron  and  to  the  clays,  of  which  latter  deposits 
some  certainly  belong  to  the  fire-brick  and  porcelain  species. 

The  thinness  of  the  coating  of  slates,  clays,  etc.,  would  imply, 
probably,  a  very  limited  supply  of  these  products,  which  in  many 
cases  only  serve  to  fill  in  the  gullies  and  hollows  formed  by  erosion 
on  the  granite,  as  in  31°  29^  S.,  120°  11^  E.,  where  that  rock  is  pot- 
holed  and  supports  a  mass  not  more  than  100  feet  thick.  The 
superficial  red  clay,  the  ferruginous  red  gravel,  the  sandy  patches,  the 
rotten  soft  schists,  the  deposits  of  fine  white  sandstone,  the  frag- 
ments of  soft  slates,  ail  mentioned  by  Mr.  Lefroy,  are  so  many  addi- 
tional reasons  for  concluding  that  the  region  traversed  by  the  122nd 
meridian  is  oovexed  by  a  capping  of  the  tipper  beds  that  aloT^c,  tK<^ 


aA  hy  tho*,f 


-6i54  Clarke — Geology  of  Western  Amtraiia. 

Biglit,  anil  towtirde  the  coast  eoutfawardly,  are  eaocoeded  \  _ 
mariiiij  beds,  at  tha  hnse  of  which,  according  to  Flludors  and  Kyn^ 
white  aluminous  boda  lie  below  the  ahiilly  depoaita,  and  repose  on 
granit<',  Tbusc  I  have  little  hesitation  in  compariug  wilh  the  alu- 
mjnoiie  beds  near  Lake  Lcfroy,  aa  extoosioQ  of  which  ia  also 
indicated  at  several  points  to  the  westward  in  the  journal  of  Mr. 

That  genttemmi  wob  led  lo  a  somewhat  simitar  view  from  a 
BE!«tioQ  of  a  gully  in  31°  29'  S„  120°  )  1'  E..  about  sixty-five  miles 
W.S.W.  of  Hunt's  "Whit*  Hills."  Tha  evidence  already  obtained 
lends.  therefoix>,  to  the  conclusion,  that  not  far  from  Mr.  Hunt's 
fiirtheGt,  a  change  takes  place  where  Tertiary  beds  become  prevalent. 
The  following  conaidemtioiiB  will  etrengthen  the  probability  of  this 

Mr.  Hunt's  eastern  limit  seems  to  have  been  about  half-way 
between  York  and  the  high  cliffs  of  the  Bight  (Bandah),  and  about 
120  miloB  from  the  extension  of  the  outlying  Tertiary  Bight  time- 
Btonc,  near  the  Salt  Lakes  went  of  Esperanoe  Bay,  {Ei/re),  in  the 
neighbourhood  of  which  on  Middle  laland  (Fliniera)  the  gruiite  is 
covered  by  a  crust  of  calcareoua  matter;  and  about  170  or  180  miles 
firom  the  spot,  near  Point  Culver,  where  the  limestone  becomes  covered 
by  the  superficial  aandy  and  ironatone  detritus  which,  aocordiog  to 
the  aborigines,  ia  the  general  character  of  the  country  between 
Lefroy's  and  Hunt's  furthest  and  the  aea,  of  which  twenty-five  miles 
SPi'ms  (n  linvr-  hern  rocii  hy  Iho  bitter  olisi'r\'rr  from  the  last  elevated 
land  on  the  122nd  meridian. 

It  may  be  remarked  here,  that  the  projections  of  granite  along 
the  coast  which  forms  an  arc  between  118°  and  136°  E.,  and  of  whici 
the  chord  is  strictly  the  parallel  of  35°  8.,  ate  all  more  or  less 
covered  with  a  calcareous  ciiiat  before  mentioned,  of  which  evidence 
ezitita  in  King  George'a  Sound  and  Gape  Arid  to  the  west,  and  &om 
Cape  Radatock  to  Cape  Catastrophe  to  the  cast  This  is  by  itself  an 
intereating  fact,  as  showing  how  vast  an  area  has  been  destroyed. 
By  a  rough  but  tolerably  careful  calculation  I  find  that  the  w^er- 
area,  allowing  for  the  windiug  of  the  coast,  is  not  under  144,000 
square  miles,  and  if  the  average  thiokneae  of  the  removed  Tertiary 
beda  waa  that  of  the  Bight  Cliffa,  viz.,  300  feet,  the  enormous  mass 
of  removed  matter  is  upwards  of  1200  billions  of  ouhio  feet  (See 
note,  p.  000.) 

Coupling  with  this  the  bearing  of  Mr.  Hunt's  specimen  No.  5  it  ii 
only  a  fair  inference  that,  at  the  limit  indicated,  &e  explorers  were 
on  the  edge  of  the  Bight  formation,  the  head  of  which  is  on  the 
parallel  of  Mount  Eaton,  between  Lake  Cowan  and  Lake  Lefroy. 
We  may  therefore  presume  that  a  change  of  country,  assimilated 
to  that  of  the  western  part  of  South  Australia,  there  begins,  tbs 
distance  from  the  frontier  being  only  630  miles. 

There  ia  one  further  deduction  which,  imtil  refuted  by  diacoveriei 
of  another  kind,  has  a  coaaiderable  interest  for  the^eograpber. 

Looking  to  the  faAtaex^sedat  the  Bight  and  on  tlffinorth  westooast, 
between  Movmt  BIuza  ud  Qv^  Jw^ieili^  «iA\a  tha  facts  disooTsied 
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by  Mr.  A.  C.  Gr^oiy  on  Sturt  Creek,  and  by  Mr.  F.  T.  Gr^oiy 
about  600  miles  to  the  westward  and  southward  of  the  former,  where 
he  had  indications  of  an  evident  great  water-channel,  we  may  con- 
clude that  there  is  a  presumption  in  favour  of  a  probable  Strait 
between  the  Bight  and  the  north-west  Coast,  now  filled  in  by  Tertiary, 
Post-pliocene,  and  Becent  accumulations ;  and  the  features  disclosed 
on  Stuart's  line  of  route  agree  with  what  may  be  considered  the 
north-east  side  of  a  region  traversed  by  such  a  Strait,  whilst  the 
features  of  Lefroy's  and  Hunt's  territory  equally  agree  with  the  south- 
west or  opposite  side  of  the  Strait.  Between  the  most  eastern  granite 
near  the  Russell  Range  on  the  south  coast  and  that  at  Fowler's  Bay,  the 
distance  is  nearly  the  same  as  that  between  the  respective  extreme 
limits  of  the  desert  discovered  by  the  Messrs.  Gregory,  so  that  there 
is  much  to  justify  the  conclusion,  so  far  as  the  present  evidence 
goes.  And  if  such  an  hypothesis  be  adopted,  then  it  follows,  that 
to  the  north-east  and  north  of  **  Hunt's  furthest,"  the  country  would 
be  low-lying  and  desert  also,  so  far  as  the  watershed  of  streams  crossed 
by  Stuart,  which  are  but  200  miles  from  the  supposed  eastern  bank  of 
the  assumed  Strait. 

This  view  wiU  explain  in  some  degree  the  occurrence  of  the 
lakes  and  watercourses,  the  drainage  of  which  Mr.  Lefroy  says  is 
scarcely  perceptible  in  any  direction. 

As  the  height  of  the  cliffs  at  the  Bight  is  not  more  than  600  feet, 
unless  there  is  a  much  greater  elevation  than  that  of  the  lakes,  there 
could  be  no  drainage  to  the  sea,  and  accordingly  no  streams  are 
found  passing  to  the  coast  from  the  north.  The  drainage,  if  any, 
should  be  to  north-east  or  north  from  Hunt's  furthest,  if  the  idea  of  a 
Strait  be  correct,  and  in  that  case,  probably,  Mr.  F.  Gregory's 
"supposed"  river  from  the  interior  would  carry  off  all  supplies 
falling  into  the  hypothetical  Strait. 

A  final  remark  remains.  In  Mr.  Lefroy's  Journal  it  is  stated  that 
no  trace  was  found  of  any  bituminous  fluid  such  as  was  alleged  to 
have  been  met  with  in  the  former  expedition  of  Messrs.  Dempster, 
and  that  no  Carboniferous  rocks  exist  in  the  country  traversed. 
This,  however,  ought  not  to  prevent  further  research,  because  it  is 
now  established  that  hydrocarbon  fluids  are  not  confined  to  the 
Carboniferous  rocks,  but  rise  from  great  depths  below  their  horizon. 
Without  venturing  to  form  any  opinion  as  to  the  fact  stated,  or  as  to 
its  value,  a  further  inquiry  may  be  properly  recommended. 

In  No.  25  of  Mr.  Hunt's  collection  we  have  a  clay  containing  a 
small  per-centage  of  some  carbonaceous  matter ;  but  this  fact  is  not  in 
collision  with  the  origin  of  such  clay  from  Silurian  slates,  since  it  is 
well  known  that,  in  the  rocks  of  that  age,  there  is  often  an  abund- 
ance of  carbonaceous  matter,  though  no  such  deposits  of  coal  as 
occur  in  the  Carboniferous  formation.  Yet,  had  there  been  any 
traces  whatever  of  vegetable  impressions,  it  might,  in  the  absence  of 
evidence  to  the  contrary,  have  been  inferred  that  such  a  clay  be- 
longed to  a  Car))oniferous  formation,  and  Mr.  Staiger  hinted  at  such 
a  possibility.     That,  however,  is  very  far  from  probable. 

The  quantify  of  saline  matter  contained  in  this  and  some  othA'c  ^1 


the  MSf>ciafc?d  silictttes  of  alnmina  might  leail  to  Ibo  inff-rence  th«4  \ 
thoy  had  ona'  fonnod  the  liotlom  of  a  marine  lake  or  cslnnry,  in  ' 
which  thi>y  were  deposited  from  tho  decomposition  of  the  rookB  J 
forming  the  shores ;  an  inrereinjft  supported  by  ihe  preaeiit  conditi<m  j 
of  the  Burfiice.  vis.,  a  serion  of  Biiliiie  lagwins  and  water -channols 
BmoTifT  hilln  a.T)d  kiiolU,  which  would  be  insulated  at  no  great  d«-  j 
preetiion  of  the  horizon  so  ag  tfl  ndinit  the  influx  of  the  ooeui,  <S  . 
other  increAso  of  the  lakes  in  depth.  Bnt  the  exist«noe  of  twit  fa  J 
some  of  these  ciayH  ahowe  how,  in  certain  inRtfiiicee,  the  eolin*  ^ 
nature  of  the  Ingoons  and  water-eliannok  of  the  inferior  may  bfe 
accounted  for  without  reforenco  to  t])8  oeean. 

W.   B.   GhiMSM. 

St.  Lbohiko'b,  niub  Btburt, 
2UI  Alareh,  1866. 

By  favour  of  the  Cfllonial  Secretary  we  publish  tho  Rev,  W.  B. 
Clarke's  remarks  upon  the  Geological  Bpecimena  brought  in  by 
Mr.  Hunt  fWni  his  laat  visit  to  the  Eastern  interior.  We  have 
on  several  oi'iMwions  had  to  aoknowledge  tho  value  of  the  rtsmarks  of 
Mr.  Clarke  upon  tho  various  epecimcns  forwarded  to  him.  Init 
probably  upon  no  oocasion  has  hie  kiadiiesa  been  so  valuable  to  the 
oolony  OS  on  the  present.  80  far  as  the  speoiinena  went  they  have 
enabled  Mr.  Clarke  to  give  ns  a  general  idea  of  the  constitution  of 
Uiat  portion  of  the  interior  traversfKl  by  Mr.  Lcfroy  and  Mr.  Hunt, 
and  lend  to  tho  inevitable  conclwion  thHt  in  this  groat  ]«irtion  of  our 
territory  it  is  almost  hopeless  to  look  for  any  valuable  addition  to  ite 
mineral  rcsourcoB,  unless  possibly  the  specimens  derived  from  the 
Balt-lttkea  and  their  neighbourhood  were  too  few  to  enable  him  to 
arrive  at  a  definite  conclusion.  Mr.  Clarke  refers  to  the  bitumen 
found  by  the  Messrs.  Dempster  (of  which  wo  have  the  specimen 
Btill  in  our  possession),  and  stated  to  have  been  found  oozing  from  a 
granite  rock  ;  that  may  hereafter  be  worthy  of  more  careful  inspec- 
tion, but  at  present,  however  valuable  it  might  prove,  it  is  too  remote 
from  the  occupied  disfricfa  to  he  available,  with  any  chance  of  the 
deposits  proving  worth  trying  for  in  a  commercial  point  of  view. 
We  have  been  particularly  struck  with  the  hypothesis  ventured  by 
Mr.  Clarke,  after  considering  Mr.  Hunt's  specimens  and  the  geolt^cal 
data  afforded  by  other  observers,  as  to  the  possibility  that  the  former 
had  arrived  at  the  western  edge  of  a  Strait  running  from  tho  Great 
Bight  to  the  North  Coast.  From  the  eariovg  articles  noticed  by  Mr. 
Hunt  in  the  possemou  of  the  natives  at  hig  farthest  Eatlem  point,  »tich 
at  pearl  shell  ornaments,  etc.,  we  have  before  observed  they  ai^ed 
Oiat  an  easy  communication  vrith  the  north  on  that  parallel  protiably 
oiista,  and  this  undoubtedly  would  be  tho  case  if  Mr.  Clarke's 
hypothesis  should  prove  to  be  a  true  one,  and  the  country  inter- 
vening would,  there  is  no  doubt,  be  one  easily  traversed,  providing 
Bnpplies  of  water  are  obtainable.  From  the  knowledge  we  have 
lately  gained  as  to  the  country  lying  between  Nicol  Bay  and  King's 
Sound,  we  now  know,  however,  that  no  large  river  exists  along  the 
Jj^le  line,  and  if  the  desett  Nt\lO[L  'wv^w  (it  uud  ^hioh  stopped  Mr. 
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F.  Gregory  does  bonier  upon  any  large  river,  as  he  supposed,  it 
must  be  the  Fitzroy,  which  again  we  also  know  to  be,  at  least  in  the. 
present  age,  too  small  to  have  produced  such  appearances.  This 
fact  goes  greatly  in  favour  of  Mr.  Clarke's  hypothesis  of  an  ancient 
Strait— Editor  of  the  "  Perth  QazeiU" 


H. QUABTEBLT  JoURNAL   OF    THIB    GEOLOGICAL  SoOIETT  OF  LONDOH. 

Vol.  XXII.     Part.  IH.  November,  1866. 

r  noticing  this  part  of  the  Geological  Society's  Journal,  we  must 
content  ourselves  with  calling  attention  to  the  number  and 
variety  of  the  papers  contained  in  it.  There  are  thirty -three  papers, 
besides  several  miscellaneous  abstracts.  It  would  occupy  too  much 
space  to  give  an  analysis  of  each  of  the  former,  the  list  alone  of 
which  would  occupy  nearly  two  pages,  nor  is  it  necessary,  as 
abstracts  of  the  whole  of  them  have  appeared  in  previous  numbers 
of  the  Geolooioal  Magazine,  in  the  reports  of  the  meetings  of  the 
Geological  Society  from  March  21,  to  Juno  20,  1866. 

We  feel  sure  that  no  geologist  could  fail  to  find  some  one  or  more 
subjects  of  special  interest  to  himself  among  these  communications 
now  published. 

In  the  Miscellaneous  part  of  the  Journal  are  papers  which  we 
have  not  noticed  before : — 

1st  Abstracts  of  M.  Dupont's  researches  among  the  caverns  of 
the  valley  of  the  Lesso  (see  p.  564) ;  a  notice,  by  Chevalier  vonHauer, 
of  a  new  genus  of  Cephalopods,  Choristoceras,  It  is  somewhat  similar 
in  form  to  CrtoceraSt  with  the  lobular  ornamentation  characteristic 
of  Ceraiites,  Specimens  of  this  new  genus — to  which  the  name 
Marsha,  has  been  given  in  honour  of  Mr.  0.  C.  Marsh,  F.G.S., 
who  first  noticed  its  occurrence — have  been  discovered  in  Austria  in 
a  bed  resting  on  Kossen  strata  and  overlain  by  Liassic  limestones. 

2nd.  The  occurrence  of  the  Marmot  (^Arctomys  marmota)  in  a  recent 
formation  in  Styria  is  noted. 

3rd.  A  notice  on  the  Gasteropods  of  St  Cassian,  by  Dr.  Laube. 
This  fauna  possesses  many  species  analogous  to  forms  found  in  the 
Carboniferous  Limestone,  and  is  particularly  interesting  as  being  a 
"limit-fauna,"  comprehending  representatives  of  a  number  of  un- 
doubtedly PalaBOzoic  genera  associated  with  others  whose  full  de- 
velopment took  place  afterwards  in  the  course  of  the  Mesozoic 
Period. 

TTT. — ^Tabellen  zub  Bestimmung  der  Mineralien  nach  aussebsk 
Eennzeichen  (Tables  for  the  Determination  of  Minerals 
BY  External  Characters).  Herausgegeben  von  Albin  Weis- 
BACH,  Professor  an  der  Bergacademio  zu  Freibci^.  Leipzig, 
1866.     pp.  109.     Arthur  Felix. 

THE  object  of  those  Tables  is  to  enable  a  person  to  find  out  what 
a  mineral  is  by  means  of  its  physical  characters.  The  author 
has  lately  succeeded  the  veteran  Professor  Breithaupt  in  the  chair  of 
Mineralogy  at  Freiberg,  and  is  a  son  of  the  well-knowa  Pi:o€^«»n. 


of  Mechtknica  at  tlio  aamo  plac«.     An  extrRut  from  his  prefaoo  irQ£  I 
give  a  general  idea  of  the  bo<ik  : — "  If  a  mineral  is  to  be  detenninod- 1 
b^  mcanK  of  these  Tiiblos,  the  kind  of  lustre,  degree  of  hardoeES.  thtt>4 
Htreak,  oitd  also  the  colour,  when  the  minora]  haa  a  metallic  appcarw  I 
gjicc,  must  be  made  out.     If  them  charnctera  are  pro[>crly  deter^r  ^ 
iDinetl—  and  this  is  a  very  easy  matter — the  Tables  show  that  Hm     ' 
choioo  ie  confined  to  a  Bmall  number  of  minerals,  amon^  which  tho 
right  one  can  be  fixed  upon  eithex  at  once,  or  after  consulting  some 
Handbook  on  Mineralogy,  and  can  nearly  always  easily  be  found  out 
if  tho  cryetalline  form  is  plainly  recognizable.     If  this  charauteristio 
ie   wanting,  the  determination    is   undoubtedly  more   difiicnlt,  or, 
rather,  takes  more  time,  especially  if  the  mineral  haa  n  non-metallio 
Instro   and   a   cnlourless   streak.     In   such  a  case,  tho  number  of 
minends  suggested   is  sometimes  very  large,  and   it  appears  ad- 
visible   to   miiko  UBO   of  tho   supplementary  Tables,  in  which  are 
given  the  behaviour  of  these  minerals  in  the  matrasB,  with  water 
and  hydrochloric  acid."    These  Tables  will  bo  useful  to  the  stnden^     . 
in  making  him  pay  more  att«iition  to  tho  physical  chamcters,  for^.J 
with  von  KobcH's  tables  by  bis  side,  he  is  apt  to  tnist  too  much  to  tfas'X 
chemical  properties  to  be  determined,  and  consequently,  when  cnllel^  * 
upon  to  dutermiue  a  minetnl  without  his  blowjtipe  and  rc-ageuta,  he     ' 
may  feel  aomcwhat  at   sea.      No   doubt  von    Kobell's    tables  oie 
most  valiinbie  (and  it  is  to  be  regretted  that  the  Unglisb  traoslation 
ie  out  of  print),  but,  at  the  same  time,  it  is  well  if  tho  student 
accuatom  hiuiself  to  determine  minerals  by  even  simpler  means. 
C.  L.  N.  F. 
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L — Memoius  of  the  Geological  Survey  op  Grbat  Britain,  akd 
OF  THE  Museum  of  Practical  Gbolooy,  Vol.  Ill,  The  Geoujgt 
OP  North  Wales,  by  A.  C.  Ramsay,  F.K.S.,  wmi  an  Appendix 
ON  THK  Fossils,  ky  J.  W,  Salter,  A.L.S.,  F.G.S.     8vo.  pp.  381 ; 

Plates  28.     {Longmans  &  Co.) 

TniS  long  promised  Work  will  be  heartily  welcomed,  more  espe- 
cially by  those  geologists  whose  affections  centre  chiefly  in 
Palceozoic  rocks,  and  who  are  jierhaps  of  opinion-  that  the  exploration 
of  newer  geological  territories  has  of  late  years  occujiiod  somewhat 
exclusive  attention.  At  the  same  time,  however,  the  work  before  \a 
will  bo  scanned  with  interest  by  those  who  are  so  eager  in  their 
enquiriesinto  the  causes  which  have  given  rise  to  thecontour  of  the  land. 
Its  appeanmco  cannot  fail  to  remind  us  of  one,  now  alas  1  no  more, 
whose  ability,  joined  to  his  enthusiasm,  few  could  rival — the  late 
Sir  Henry  IJc  Ie  Beche.  Under  his  direction  the  survey  of  North 
"Wales  was  be^'in,  and  so  many  years  have  elapsed  since  then,  that 
those  of  his  associates  who  at  tliat  time  were  comparatively  young  as. 
geologists,  have  now  come  to  rank  among  our  most  eminent  experts. 
Those  to  whom  the  greateT  ahcrc  of  the  work  in  North  Wales  fell, 
^re  Professors  KsLmeay  &a.^  ixikw,  vn^lL^Kn.  k<«(j^3A  and.  Seiwyn. 
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The  beautiful  maps,  of  which  this  memoir  is  descriptive,  have  long 
testified  to  the  great  labour  and  the  admirable  skill  employed  in 
their  construction.  The  careful  delineation  of  the  chief  rock- 
divisions  in  a  profoundly  faulted  and  contorted  region  must  always 
be  tedious  and  difficult,  but  when,  in  addition  to  this,  there  are 
innumerable  beds  and  masses,  of  volcanic  and  metamorphic  origin, — 
many  of  them  of  singularly  erratic  character, — to  be  defined  upon  the 
map,  perhaps  only  those  who  have  had  a  like  task  to  perform  can 
appreciate  the  degree  of  mental  and  bodily  fatigue  involved.  As  an 
example  of  the  skill  with  which  the  disjointed  strata  have  as  it  were 
been  pieced  together,  we  might  instance  the  recognition  of  the 
felstones  and  ashes  of  the  wild  Snowdonian  district  as  the  equivalents 
of  the  Bala  limestone  beds.  The  numerous  sections  and  copious 
details  supplied  in  the  memoir  in  regard  to  this  point,  arafjiy  bear 
out  the  conclusions  expressed  on  the  large  "  six-inch  "  sections  of  the 
Survey,  which  have  now  been  before  the  public  for  some  years. 

Those  who  were  interested  in  Prof.  Ramsay's  Presidential  Address 
to  the  Geological  Society  in  1863,  will  be  glad  to  have  the  details 
here  given  of  the  stratigraphical  breaks  that  characterize  the  Silurian 
formation.  The  reasons  for  inferring  (apart  from  fossil  evidence) 
that  the  Llandeilo  and  Bala  beds  over-lap  unconformably  the  Lingula 
flags  are  very  clearly  stated,  and  the  other  breaks  in  succession  are 
further  elucidated. 

The  igneous  geology  of  North  Wales  occupies,  as  might  be 
expected,  a  considerable  portion  of  the  memoir,  and  those  who  work 
at  this  dejiartment  of  the  science  will  find  here  a  large  accumulation 
of  facts,  and  among  them,  some  rather  hard  problems  to  solve,  Two 
great  groups  of  contemporaneous  felstones  and  ashes  are  described, 
the  first  of  which  forms  the  basement  of  the  Llandeilo  beds,  and  the 
second  occupies  the  horizon  of  the  Bala  limestone.  From  the  great 
bxdk  attained  by  these  rocks  in  Cader  Idris  and  Aran  Mowddwy,  and 
from  the  fact  that,  when  traced  westward,  they  are  found  to  decrease 
rapidly  in  thickness,  it  is  inferred  that  the  volcanic  centre  or  centres 
were  probably  to  the  eastward  of  a  line  drawn  between  Tremadoc  on 
the  north,  and  Llanegryn  on  the  south ;  and  it  is  further  conjectured 
that  some  of  the  felspathic  masses  that  break  through  the  Silurians, 
in  the  region  indicated,  may  possibly  mark  the  site  of  the  volcanic 
foci.  The  innumerable  intrusive  greenstones  that  lie  either  among 
or  beneath  the  bedded  traps  and  ashes,  but  which  never  make  their 
way  through  the  overlying  strata,  so  as  to  assume  the  character  of 
lava-flows,  are  a  great  puzzle.  Their  position  proves  them  to  be 
**  intimately  connected  with  the  volcanic  phenomena  of  tlie  district," 
but  the  nature  of  that  connexion  cannot  be  clearly  made  out.  l^e 
almost  total  absence  of  hornblende  from  the  folstones  renders  it  more 
than  improbable,  as  Professor  Ramsay  remarks,  that  they  could  ever 
have  formed  the  upper  or  lava-portion  of  a  melted  mass,  which  at 
certain  depths  from  the  surface  crystallized  into  greenstone.  The 
greenstones  are  therefore  not  likely  to  have  been  the  feeders  of  any 
of  the  overlying  felspathic  rocks :  unless,  indeed,  we  hazard  the 
speculation  that  a  melted  mass  (containing  \k<&  c\(^tsi^tl\js^  q1 
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blend*))  which  under  tJio  influence  of  prfiesure  would  develop  into 
greenstone,  migbt,  il'  it  were  poured  out  at  tho  earth's  sui-fnce,  form 
sometimes  only  a  variety  of  felstono.  the  homblondic  iiigrodients 
having  entered  into  other  less  easily  detected  combinations,  coo- 
sequent  upon  the  more  rapid  cooling  of  the  rock.  Another 
anomalous  circunistanoe  conneclod  with  those  intrusiTO  greonstonee  is 
that  they  will  aomctimes  run  in  the  lino  of  strike,  and  occupy  the 
place  of  some  of  the  ashes  without  appearing  to  thicken  the  genet^ 
mass  of  the  bods.  "  However  strange  it  may  appear,  this  circnm- 
stouco  almost  induoca  the  belief  that  tliese  greenstones  have  beon 
formed  by  the  melting  up  of  a  part  of  tbo  ashes  amid  which  they 
lie,"  and  which  in  suoh  easeB  must  be  supposed  to  huvo  contained 
the  elements  of  hornblende.  Our  space  will  not  permit  us  to  notice 
more  fully  the  truly  erupted  roofce  of  North  Wales.  They  are  to  be 
referred,  as  already  stated,  chiefly  to  two  great  horizons — namely,  the 
Llandcilo  and  Bala  periods.  But  there  are  certain  narrow  greenstone 
dykes  tJiat  intorseot  the  strata  in  an  oast  and  west  direction  which  are 
believed  with  some  probability  to  be  of  post-Carbon iferoua  age. 

Tliose  who  carefully  consider  what  is  od^'anccd  with  re^rd  to  the 
metamorphic  nature  of  certain  crystalline  m.iasea  will  find  in  the 
highly  suggestive  details  many  fects  that  strike  at  the  root  of  that 
theory  which  seeks  to  ocooimt  for  the  origin  of  granite  and  other 
kindred  rocks  by  supposing  thorn  to  have  been  intruded  from  below. 
All  the  phenomena  associated  wilJi  the  great  Cambrian  quartz-por- 
phyry, tliiit  stretches  between  St.  Ann's  Cliapel  iiinl  Ijliullylin,  un- 
doubk'dly  go  to  prove  lliat  tliis  roi'k  h:is  orI^'iu;ili  d  ii'iin  lln-  nn.U- 
morphism  of  the  aqueous  strata;  and  the  same  may  be  said  of  the 
granite  of  Anglesey.  Both  rocks  melt  insensibly  into  the  surround- 
ing beds.  The  latter  are  not  pushed  aside  to  make  room  for  them, 
but  have  actually  supplied  the  material  which,  under  the  influence  of 
metamorphism,  has  crystallized  into  granite  and  porphyry.  This 
being  the  case,  it  is  not  surprising  to  find  that  contortions  and  fault- 
ings  affect  both  stratified  and  amorphous  rocks  alike. 

In  the  description  given  of  the  geology  of  Anglesey  there  is  much 
suggestive  matter  on  the  subjects  of  cleavage  and  foliation.  Aflei 
having  stated  his  opinion — which  is  also  that  of  other  geologist* — 
that  foliation  may  follow  lines  of  dip  or  false  bedding,  or  pianos  of 
cleavage  according  to  circumstances.  Prof.  Ramsay  suggests  on  in- 
genious theory  to  account  for  the  origi'J  of  contorted  foliation.  He 
says,  "  Suppose  true  slaty  cleavage  to  cut  in  straight  lines  through 
beds  inclined  at  any  angle,  and  that  afterwards  foliation  was  super- 
induced in  the  line  of  the  cleavage  planes ;  then,  while  foliation  waa 
being  produced  by  a  chemical  re -arrangement  of  matter  accompanied 
by  moisture  and  heat,  the  expansion  produced  by  heat  at  great 
depths  would  induce  intense  pressure,  one  result  of  which  might  be 
that  such  pressure,  if  eserted  vertically  from  below,  would  in  soma 
instances  compress  the  beds  and  reduce  their  individual  thickness 
without  obliterating  the  stratification,  while  ike  foliated  cleavage 
planes,  also  «erlicaf(*|  comprewed,  might  be  forced  into  contorted  lintt 
more  or  leaa  across  the  planes  of  beA^iig"  'Voa  theory  is  further  ei- 
ined  by  means  o£  s.  "^ag^oi. 
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Hie  data  firom  which  ba^e  been  inlerred  the  relatiTo  agee  of  the 
two  great  movements  of  disturbanoe  that  gave  rise  to  the  contortionff 
and  man  J  of  the  minor  traits  of  the  rocks  of  North  Wales  are  lucidly 
explained.  But  we  can  do  no  more  than  merely  direct  attention  to 
Hiese  and  the  many  other  nnportant  questions  that  come  up  for  dis- 
cimmon  in  the  memoir.  No  one  can  only  glance  over  its  pages  and 
their  numerous  illustrations  without  being  impressed  with  the 
abundant  proo&  of  tremendous  denudation  which  eveiy  mountain 
and  valley  of  the  r^on  exhibits.  The  former  extension  of  certain 
beds  is  indicated  upon  plato  xxviii,  firom  which  it  may  be  seen  that  in 
some  places  a  thickness  of  solid  rock  has  been  removed  to  the  amount 
of  20,000  feet,  and  this  does  not  take  account  of  the  still  higher  beds 
which  are  believed  to  have  originally  swept  over  the  now  denuded 
strata.  The  mind  is  lost  in  trying  to  apprehend  the  time  requisite 
for  the  gradual  transport  of  such  immense  masses  of  strata.  And  if 
we  believe,  with  Prof.  Ramsay,  that  the  valleys  have  been  cut  out  in 
old  table-lands  (plains  of  marine  denudation),  "by  the  weather,  by 
running  water,  and  by  glaciers ; "  that,  in  short,  the  old  mountains 
of  Wales  have  grown  into  existence  no  faster  than  hills  of  denudation 
are  forming  now,  to  what  an  inconceivable  distance  in  the  past  does 
the  banning  of  all  these  slow  changes  appear  to  recede. 

The  bulky  Appendix  is  devoted  to  lists  and  descriptions  of  the 
fossils  illustrative  of  the  memoirs,  for  which  we  are  indebted  to  Mr. 
Salter,  whose  ability  as  a  palaeontologist,  and  whose  intimate  acquaint- 
ance virith  palax)zoic  forms,  are  sufficient  guarantee  for  the  value  of 
this  portion  of  the  work.  Of  the  26  plates  of  fossils  that  accompany 
the  Appenilix  it  is  enonpjh  to  say  that  they  have  been  prepared  hj 
Messrs.  C.  R.  Bone  and  W.  H.  Baily. 


n. — ^Rbv.  W.  B.  Clarke  on  the  Auriferous  and  NoN-AuRirsROUt 

Quartz-Reefs  of  Australia. 

SINCE  the  publication  of  Mr.  Selwyn's  report  on  the  Auriferous 
Drills  and  Quartz-Reefs  of  Victoria,  (p.  457,)  our  attention  has 
been  directed  to  a  recent  number  of  tlie  'Sydney  Morning  lierald/ 
(Juno  8,  1866)  in  which  Mr.  E.  H.  ifill  points  out  tliut  in  a  T>af>er 
read  in  1864  before  the  Geological  H<)ci(}ty  of  i/ondon,  Mr.  W.  Ktsorie 
had  clearly  indicated  the  position  of  tho  diviMion  of  aurlffsrous  and 
non-auriferous  rocks;  and  tliat  it  in  to  Mr.  Kimmio,  and  not  to 
Mr.  Selwyn,  that  we  are  ind(3l>ted  for  tim  earli(>Mtinronnatioii  on  this 
subject.  In  reference  to  this  aSHeriion,  ho  (luot^m  tho  following 
passage  from  Mr.  Keene's  paper. — **  I  aXm  dividn  tho  qtmrtss  as 
belonging  to  different  epochs,  lliat  iH  to  May,  (horo  in  a  (jtiurtss  at 
the  bfikse  of  the  Coal  Measures,  in  many  cuiNits  of  gnmt  purity,  iu 
"which  I  have  in  vain  sought  for  any  HJgn  of  gold ;  whilitt  tlio 
auriferous  quartz  is  in  upheaved  beds,  witli  whi<;h  thn(/oal  MoaMtiroM 
are  unconformable,  and  contains  tlje  old  f(jSHilif(;roiiN  \\iui%nUmt%  and 
drift-gold  is  to  be  found  where  tliis  limestone  and  the  wiiinin^mi^iu^ 


B6S  Clarit^ 

qnartzites  &nd  Bfaoles  have  presented  thuir  eclgea  to  dostruotive 
influences." 

In  a  subsequent  nmnbcr  of  tlie  "  Herald,"  the  Rev,  W.  B.  Cl&rka 
states,  that  having  read  Mr.  IHU'b  letter,  and  judging  from  the 
extract  given  by  Mr.  Hill,  as  compared  with  Mr.  StJwyn'B 
report,  he  la  persuaded  that  Mr.  Kcene  and  Mr.  Selwyn  treat 
of  different  matters.  The  former  soeme  to  refer  to  "(quarts" 
geologically  below  the  CarboDiferoufl  formation.  The  la^r  re- 
ports a  "  drift "  of  quartz  merely,  below  the  Miocene  beda, 
but  in  imme<liate  ftMooiation  with  them,  and  conformable  there- 
to. All  thiH  ia  quite  different  to  what  Mr.  Hill  supposes.  He 
(tdils,  that  geologists  in  Victoria  are  uot  aatisiied  with  Mr.  Selwyn's 
geDeroJisation,  that  because  in  some  places  the  drifts  have  been  found 
non-auriferoUB,  it  is  therefore  to  be  oonoluded  they  ore  always  so. 
It  is  bolioved,  that,  if  no n -auriferous,  tbey  have  been  derived  from 
non -auriferous  rocks,  such  as  the  Bacchus  Marsh,  and  other  Carbon- 
iferous rocks,  Mr.  Selwyn  conaideni  them  as  derived  from  rocks  of 
"  Miocene  age."  This  has  nothing  to  do  with  Mr,  Hill's  idea  of 
"  Quartz  "  at  the  base  of  the  Cartraniferous  rocks. 

In  the  Silurian  rotlt  theaudtci  there  are  instanocs  of  reefi  without 
gold  for  coniuderable  distances.  This  was  reported  to  the  Govern- 
ment in  1852.  From  a  long  experience  since,  in  examining  various 
rocks,  and  in  oonnpotion  with  careful  analytical  experiments,  oon- 
dtxited  by  skilful  aoalysts,  Mr.  Clarke  states  that  all  the  evidence 
about  non-auriforous  rouk  ia  merely  nugalive,  that  gold  does  often 
occur  in  r(>cks  of  all  nges,  and  tlmt  he  is  quiUi  Siitislied  that  any 
statement  claiming  discovoij  for  indicatjons  such  as  Mr.  Hill  refers 
to,  is  of  no  value. 

Mr,  Clarke  remarks  further,  that  gold  occurs  in  parts  of  the  Carboni- 
forous  formation,  above  and  below  the  coal,  and  even  in  one  instance, 
in  coal  itself  ;  and  that  it  occurs  not  only  in  the  Silurians,  but  in  the 
Calcareous  conglomerates  of  the  Secondary  formations.  He  mentioaa 
many  of  his  own  published  observations,  giving  the  following 
extract  from  his  report  of  the  28th  December,  1852: — "We  may  thus 
be  led  to  understand,  why,  as  in  Australia,  ridgee  and  bands  of 
quartz  that  follow  the  strike  of  the  slat«s  that  contain  them,  may  be 
traced  for  miles  and  miles  without  a  sign  of  auriferous  mineral,  or 
gold,  though  in  other  instances,  every  quartz  vein  may  be,  more  or 
less,  auriferous.  The  difference  depends  upon  the  agei  of  the  ailieion 
intrjiaiona,  the  impregnation  of  auriferous  quartz  having  occurred  at 
various  epochs." 

In  conclusion,  Mr.  Clarke  states  that  Mr.  Selwyn's  valuable  obscr* 
vations  on  tlie  Tertiary  deposits  of  Victoria  do  not  bear  on  any 
practical  question  yet  mooted  in  New  South  Wales.  And  althou^ 
at  present  he  concedes  to  Mr.  Selwyn's  hypothesis  about  llie  Lower 
Miocene  drifts,  the  facts  on  which  ttiat  gentleman  bases  his  opinimit 
have  been,  as  he  has  shown,  long  known  to  himself,  and  "  proclaimod 
to  the  world." 
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HL — ^Nkw  Wobk  oh  ths  AjmauiTY  oh  liLui. 

["L'HoMin  FoniLB  bn  Eubops,  Som  IwDusntiB,  ms  mcenni  bob  ceaTres  d'art  too. 
tempt  ant^laTieoi  et  pr^historiques."  By  M.  H.  lb  Hon,  Cheyalier  of  tlM 
Order  of  Leopold,  etc    BroMelB,  1866.] 

HAVING  been  fEtYOured  with  a  few  of  the  sheets  of  this  work, 
now  in  oourse  of  publication,  we  are  enabled  to  form  some 
idea  of  its  purport  And  in  this  respect,  as  might  be  expected,  it 
resembles  Sir  Charles  Lyell's  *'  Antiquity  of  Man/'  some  of  the 
wood-cuts  of  which  have  been  borrowed  for  its  illustration. 

As  stated  in  the  prospectus,  the  author  giyes  an  exposition  of  all 
the  great  discoveries  bearing  upon  the  Antiquity  of  the  Human  race, 
commendng  with  a  brief  sketch  of  ihe  earUi's  history,  from  its 
creation  to  the  appearance  of  man,  and  concluding  with  a  re8um6  on 
"  Darwinism,"  translated  from  the  Italian  of  Prof.  Omboni.  In  the 
table  of  contents  are  indicated  chapters  on  the  Glacial  Period,  the 
age  of  the  Great  Bear  and  Mammoth,  the  age  of  the  Beindeer, 
Dilnvial  Inundations,  the  ages  of  Polished  Stone,  Bronze,  and  Iron 
Implements,  and  on  Lacustrine  Habitations.  We  shall  take  an  early 
opportunity  to  notice  this  book  again ;  it  will  doubtless  prove  an 
acceptable  addition  to  our  library  of  Pre-historic  literature. 


Oeologioal  Society  of  London. — November  7,  1866. — ^Prof. 
A-  C.  Ramsay,  LL.D.,  F.R.S.,  Vice-President,  in  the  Chair.  The 
following  communications  were  read  : — 1.  "  On  some  remains  of 
large  Dinosaurian  Reptiles  from  the  Stormberg  Mountains,  South 
Africa.     By  Prof.  T.  H.  Huxley.  LL.D.,  F.R.S.,  V.P.G.S. 

The  specimen  more  particularly  described  in  this  paper  is  a  portion 
of  a  right  femur,  25  J  inches  long,  so  that  the  entire  femur  may  be 
safely  assumed  to  have  exceeded  30  inches  in  length.  The  peculiar 
form  of  the  bone,  and  the  characters  and  position  of  the  trochanters, 
leave  no  doubt  of  the  Dinosaurian  affinities  of  the  reptile  to  which  it 
belonged,  which  must  have  been  comparable  in  point  of  size  to  its 
near  allies,  the  Megalosaurua  and  the  Iguanodon,  To  the  former  of 
these  it  possesses  the  closest  affinity,  but  differs  in  the  proportional 
size  and  form  of  its  trochanters,  and  in  its  much  heavier  proportions  ; 
and  the  author  proposes  for  it  the  name  Euskelosaurus  Broumi. 

A  portion  of  the  distal  end  of  a  femur  indicating  another  gonns  of 
large-sized  Dinosaurian  reptiles  was  also  described,  the  characters 
yielded  being  sufficient  to  prove  that  it  belongs  to  another  genus  than 
EuakelosauruB. 

The  discovery  of  these  remains  in  the  Stormberg  rocks  was  stated 
to  be  by  no  means  decisive  of  their  geological  relations,  as  Dinosau- 
rian reptiles  lived  throughout  the  Mesozoic  period,  and  may  have 
existed  during  the  Permian  ;  but  it  is  interesting  to  observe  that  the 
Stormberg  rocks  conformably  overlie  the  Karoo  beds,  which  have 

E 'elded  the  Dic3modont8  and  so  many  other  remarkable  Reptiles  and 
ftbyrinthodonts. 
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I        2.  "  AddiHonal   Ncites   on  the  gTouping  of  the   rocks  of  Nortti 
Devon  and  West  Somersot."     By  J.  Beete  Jukes,  Esq.,  M.A,,  F.R.S., 
:   P.G.S. 

Commencing  with  tlio  conntry  around  Wiveliscombe,  near  which 
place  Sir  H.  Da  1a  Bcche  had  indicated  an  east  and  west  faalt  of 
.  email  ext^nsioii  on  the  maps  of  the  Groological  Surrey,  Mr.  Jukea 
I  described  the  rocks  of  the  district  reaching  from  that  place  nortb- 
\  west  to  the  Breudoii  HiDb,  and  westwards  to  Dulverton,  inchiding 
tile  valley  of  the  Tone,  more  to  the  south.  From  DulveTton  ho 
eTaminod  the  countty  towards  Simonsbath,  and  then,  proceeding  to 
Barnstaple,  made  traverses  from  that  place  to  Challaoombe  and  to 
Bittadon.  Similarly,  after  examining  the  neighbourhood  of  Combe 
Martin,  ho  proceeded  along  the  north  coast  in  an  casturly  direction, 
through  Countesbury.  Purlock,  and  Dunstor,  and  across  the  Willilon 
valley  to  the  Quantook  Hills.  The  observations  made  during  these 
Beveral  journeys  were  given  in  detail  hy  the  author;  and  the  principal 
conclusions  at  which  he  hiid  arrived  in  consequence  were  slated  to  be 
the  following: — (1)  There  are  three  areas  of  Old  Bed  Sandstone  in 
this  region,  namely,  a,  ITie  Quantock  Hills  ;  6,  The  Porlock,  Mind- 
head,  and  Buost«r  area ;  and  e.  The  Morte  Bay,  and  Wiveliscombe 
ridge.  (2)  Each  of  these  masses  of  Old  Red  Sandstone  dips  under 
a  great  mass  of  Carboniferous  Slate.  (3)  The  Coal  MeAsures,  tl^ 
Carboniferous  Slate,  and  the  Old  Ked  Sandntone  of  Devon,  are  con- 
temporaneous with  the  Coal-ni  ens  arcs,  the  Carboniferous  Limestone. 
and  \\w  (.)1.1  1^'t.l  S;.ii.ifiti.ii.j  to  tlie  T.ertli  of  tlif  Bjistc.l  ("iiwun^l. 
(4)  That  if  the  great  fault  which  tbe  author  believes  to  exist  be 
proved  to  be  abrant,  his  other  conclusions  will  not  bo  altogether 
vitiated,  for  the  red  rocks  of  Porlock  and  Dunster  may  then  be  taken 
as  the  top  of  the  true  Old  Red  Sandstone  lying  underneath  a  great 
thickness  of  Carboniferous  Slate.  Mr.  Jukes  had  also  been  able  to 
oonatruct  a  geological  sketch-map  of  North  Devon  in  conformity 
with  his  views;  and  the  paper  concluded  with  a  few  notes  ex- 
planatory of  it. 

WooLHOPE  NATDBALiflTa'  FiBtjt-cLDB. — At  a  recent  meeting  of 
tfiia  ciub,  the  Rev,  W.  S.  Symonda  read  a  paper,  entitled,  "  Notes  on 
a  visit  to  the  Bono  Caverns  of  tbe  Lesse,  in  Belgium,"  by  Sir 
William  V,  Guise,  Bart-,  President  of  the  Cotteswold  Field-club,  and 
the  Eev.  W.  S.  Symonds,  President  of  the  Malvern  Club,  of  which 
the  following  is  Uie  most  important  portion  : — 

Ever  since  tke  announcement  in  1859  and  ]8G0  by  our  disfln- 
gnished  countrymen,  the  late  Dr.  Falconer,  Mr.  Prcstwicb,  and  Mr. 
John  Erans,  of  the  detection  of  human  implements  associated  with 
the  bones  of  the  great  extinct  mammalia  in  ancient  river  drifts,  and 
their  appreoiation  and  acceptation  of  the  discoveries  of  M.  Boucher 
de  Perthes,  the  President  of  the  Cotteswold  Oub  {Sir  W.  Guise)  and 
myself  have  studied,  in  various  localities,  the  drifts  and  gravels  of 

>8e  ancient  rivers  which  long  ages  ago  flowed  in  broad  streams 
the  existing  valea  of  our  Severn,  Avon,  Wye,  Usk,  and  other 
We  also  \iflited  tosuj  oi  tiia  <ak'»e6,^\aritt,iii.  Somersetshire 
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waA  Wales,  oontain  immenfie  quantities  of  the  bones  of  the  extinot 
animals,  and  here  and  there  the  implements  of  ancient  men. 

We  haye  for  some  time  been  of  opinicm  that  many  of  the  oavem 
deposits  would  turn  out  to  belong  to  the  same  epo<^,  geologicallj 
q)eaking,  as  do  the  old  valley  gravels,  and  are,  therefore,  separated 
from  the  history  of  our  existing  rivers  and  their  alluvia,  bv  the  lapse 
of  untold  ages.  We  visited  the  caves  of  Grower,  which  I  had 
already  seen,  in  company  with  Sir  Charles  Lyell,  and  were  convinced 
that  Lieut-Col.  Wood,  the  ardent  explorer  of  the*cave  history  of  that 
beautiful  peninsula,  had  himself  detected  flint  implements  under 
circumstances  which  proved  the  existence  of  man  during  the  life- 
time of  the  rhinoceros  and  other  extinct  mamma]  ia.  Again,  the 
Qav<38  of  Tenby  furnished  us  with  corroborative  proofs  in  the  ooUeo- 
tion  of  the  Bev»  Mr.  Smith,  of  Gumfroston,  and  Uie  researches  of  the 
Bev.  BL  H.  Winwood.  We  also  visited  the  celebrated  Salisbury 
Motions,  under  the  g^danoe  of  Dr.  Blackmoro  and  Mr.  Brown,  and 
made  ourselves  acquainted  with  the  physical  geology  of  the  sur- 
nmnding  neighbourhood.  On  this  expedition  we  were  accompanied 
.by  our  friend  Mr.  Beginald  Yorke,  who  had  previously  studied  the 
drift  deposits  of  Amiens  and  Abbeville.  We  thorougUy  examined 
the  high-level  drifts,  and  the  low-level  drifts,  and  the  remains  of  the 
•extinct  animals  collected  by  Dr.  Blackmore ;  we  saw  the  places  from 
which  many  perfect  implements  were  extracted  by  Mr.  Brown  and  Dr. 
Blackmore  with  their  own  hands ;  and  we  all  agreed  with  Mr.  John 
Evans,  who  first  described  these  drifts,  with  regard  to  the  inevitable 
conclusions  which  must  be  drawn  by  any  student  of  physical  geology, 
BM  to  the  antiquity  of  these  remains  of  human  industry  and  art 

From  Salisbury  we  also  visited  Hill  Head,  on  the  shores  of 
Southampton  water,  where  other  flint  implements  had  been  detected. 
Here  Mr.  Yorke  obtained  a  specimen  which  was  no  doubt  imbedded 
when  the  physical  and  climatal  conditions  were  very  different  from 
the  present,  and  when  what  is  now  the  summit  of  a  sea  cliff  was 
the  bed  of  a  great  river,  or  an  estuary,  over  which  flowed  waters 
charged  with  ice  rafts,  which  melted  and  deposited  large,  drifted, 
angular  blocks  of  Tertiarv  sandstone^  and  quartzite  in  the  gravel- 
drift  which  contains  the  implements,  and  which,  doubtless,  belongs 
to  the  same  geological  epoch  as  the  old  river  shingles  of  Salisbury, 
which  were  deposited  under  very  different  circumstances  to  those 
under  which  the  Salisbury  streams  now  deposit  their  alluvia.  Whei^ 
every  vale  was  filled,  and  every  hill  and  eminence  was  covered  with 
snow  and  ice  during  the  winter  months,  and  when  the  waters  rolled 
lapidly  under  every  summer's  sun,  carrying  with  them  the  eroded 
quartzite  masses^  and  the  sharp,  sub-angular  flints. 

It  was  not  then  without  much  previous  preparation  and  study  among 
the  peculiar  class  of  geological  phenomena  we  wished  to  investigate, 
that  we  determined  to  proceed  to  Belgium,  to  examine  the  geologiGal 
<K>nditions  under  which  the  fossil  remains  of  human  beings  had  been 
{bund  by  Dr.  Edouard  Dupont^  of  Dinant,  in  caves  in  the  Garboni- 

1  8m  Iaeia.-Col.  KiooU'i  papflr,  QboIm  Mjlq.^  Y^  Ul.,  i^.  "T^^,  Yu^SZ^V!^ 
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'faroUB  limestona  wliich  rises  tibove  the  rivor  Lesse,  which  flows  into 
ttie  Meuae,  near  Dinant,  in  tho  south  of  Belgium. 

As  my  own  notes  are  strictly  confined  to  the  geological  phenomena 
Ve  observed,  I  will  here  qnotit  from  the  daily  journal  kept  by  Sb 
'Wm.  Guise,  which  he  has  kindly  lent  me,  and  in  which  descriptions 
'«nd  details  of  the  scenery,  as  well  ns  tto  geology,  are  noted : — 

"  In  July  we  left  Brussels  for  Namiu-,  in  company  with  our  friend, 
Kr.  John  Jonea,  formerly  Hon.  Sec,  of  the  CotteBWold  Club.  From 
'Mamiir  we  proceeded  to  Dinsjit,  accompanied  by  Mons.  Dumont, 
Enginoer-in-chief  of  the  province,  to  make  tho  acquaintance  of  Dr. 
'Sapont,  who  has  superintended  the  great  cave  excavations  made  nnder 
flie  aiiBpioes  and  with  funds  supplied  by  the  Belgian  Government 

"  The  River  Lease  flows  into  tho  Ueuse  at  a  distance  of  about  one 
and  a  quarter  miles  from  Dinant,  Our  course  lay  uji  the  valley  of 
the  Lesse;  a  narrow  vaDoy,  bounded  by  rocks  of  Carboniferous 
Limestone,  frequently  much  contorted,  while  their  jagged  and  angular 
outlines  tell  of  some  other  force  than  the  mere  erosion  by  water 
having  had  to  do  with  their  present  alirupt  configuration.  The 
slopes  are  richly  clothed  with  wood,  while  tiie  river  winds  through 
ft  green  pastoral  valley,  never,  probnUy,  much  more  than  half  a  mile 
in  width,  and  for  tho  most  part  far  less.  "Wo  ciossod  the  Lesse 
three  tinies  at  fords  vrfiich  were  sufficiently  deep  to  admit  the  water 
into  the  carriage.  About  two  and  a  half  miles  from  Dinant  the  road 
passes  under  the  castlo  of  Walzin,  which  stands  on  the  summit  of 
a  bold  rock  immediately  above  the  stream,  and  presents  a  most 
picturesque  appearance.  Thence  to  the  village  of  Challeuz  is  about 
two  and  a  half  miles  of  execrable  roads.  Here  we  descended  from 
our  carriage  and  made  our  way  to  the  river,  at  this  point  deep  and 
fltill.  A  shout  of  recognition  was  exchanged,  and  presently  a 
narrow,  flat-bottomed  shallop  vras  poled  across  to  convey  us  to 
the  opposite  side  of  the  stream,  where  a  long  talus  of  broken  earth 
and  stones  showed  where  operations  were  being  carried  on.  A 
course  of  steps  cut  in  the  hill-side  led  up  the  dope,  at  the  top  of 
which  we  found  ourselves  in  front  of  a  yawning  cavern,  and  in  the 
presence  of  a  young  man  in  the  dress  of  an  exca^■ator,  The  Utter 
was  Dr.  Dupont,  and  the  cave  that  o{  '  NaiUette,'  in  which  was  found 
the  now  famous  human  jaw,  associated  with  Shinoeeroa  tichorhima 
and  other  extinct  mammalia.  Dr.  Dupont  welcomed  us  with  cor- 
diality. Armed  with  lights,  we  entered  the  oave,  from  which  large 
quantities  of  material  had  laeen  removed.  Dr,  Dupont  explained  &e 
characteristios  and  relations  of  tho  so-called  *  Lebm '  and '  Loess ; '  the 
latter  he  considers  to  be  marine,  and  shows  that  the  jaw  was  fonnd 
under,  at  least,  seven  feet  of  '  Loess'  sands.  Tho  position  of  this  jaw 
has  been  disputed,  but  there  were  too  many  persons  present  at  tiie 
time  of  its  disoovery  to  admit  of  any  doubts  on  the  aubjeot ;  its  ezaot 

Esition  is  determined  without  room  for  cavil,     We  were  a  queer- 
)king  set,  as,  with  wolf-skins  over  our  shoulders  to  shield  our  coats 
from  the  wet  and  day,  we  emerged  again  into  the  light  of  day, 

"From  '  Naulette' we  ptooeeded  t«  the  'Trou  du  Frontal'  and  the 
"Trou  des  Nutoni.'    By  i^q  'wkj  vft\iBUx&  ik. 'i!D.«'>^Mli»  Wnlot  of 
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Challeux — quite  a  litde  republic  of  its  own  in  this  remote,  out-of- 
the-way  spot  It  is  most  pleasingly  situated  on  the  banks  of  the 
stream,  embosomed  among  trees,  and  having  opposite,  bold  iime- 
stone  oli£Es,  in  which  is  a  Bone-cave  called  the  cave  of  '  La  Challeuj,' 
which,  in  the  number  and  variety  of  the  remains  it  has  yielded,  is 
surpassed  by  none  in  the  valley.  Unfortunately,  we  did  not  ex- 
amine this  cavern,  being  hurried  on  by  our  guides,  and  it  was  not 
until  afterwards  that  we  were  made  aware  of  its  importance.  In 
less  than  a  mile  the  carriage  came  to  a  halt  at  the  nearest  approach- 
able point  to  the  *  Trou  du  Frontal '  and  the  *  Trou  des  Nutons.'  The 
way  lay  through  a  dense,  woody  jungle,  in  which  all  trace  of  a  track 
was  nearly  obliterated.  These  were  the  first  opened,  and  the  '  Trou 
dn  Fronted'  received  its  name  from  the  frontal  or  forehead  bone  of  a 
human  being,  the  first  which  was  discovered  in  the  course  of  these 
important  excavations.  Having  read  and  translated  the  original 
report  of  Dr.  Dupont  on  these  caves,  I  was  especially  careful  in 
their  examination.  The  structure  of  the  'Trou  des  Nutons'  is  par- 
ticularly well  shown.  At  the  base,  a  river-gravel  with  rounded  dnft ; 
next  the  'Lehm,'  a  fine  granular  deposit;  then  the  'Loess,'  con- 
sisting of  stratified  sands  and  days,  the  latter  of  red  colour,  of  so 
dose  and  compact  a  structure  that  they  break  with  a  conchoidal 
fracture,  and,  when  cut  or  scraped  with  a  knife,  exhibit  a  shining 
surface.  Over  aU  these,  and  unconformably  to  them,  lie  heaped 
against  the  side  of  the  mountain  a  mass  of  angular  debris,  doubtless  a 
sub-aerial  drift  accumulated  by  the  slow  action  of  atmospheric  causes, 
and  telling  eloquently  of  the  vast  lapse  of  time  during  which  they 
have,  bit  by  bit,  been  gathering. 

**  In  returning,  Symonds  and  some  of  the  party  scaled  the  lime- 
stone rocks  by  a  precipitous  track  leading  on  the  summit  to  the 
ancient  Boman  fortress  of  Hauteraiscenne,  considered  by  M.  Yan 
Beneden  to  be  one  of  the  last  strongholds  of  that  people  before  they 
were  driven  across  the  Bhine.  Coins  of  Gallienus  have  been  found 
there,  which  seem  to  point  to  the  date  of  its  final  abandonment. 

''After  dinner,  Symonds  and  myself  went  by  appointment  to 
inspect  the  museum  of  Dr.  Dupont.  This  collection  fills  three  rooms 
and  is  itsdf  such  an  illustration  of  primeval  man  as  cannot  be 
parallded  elsewhere,  whUe  it  bears  no  less  striking  testimony  to  the 
energy  and  enthusiasm  of  the  collector,  who  has  himself  personally 
assisted  at  the  disentombing  of  every  specimen.  The  cave  of  Challeux, 
which  we  unfortunately  failed  to  visit,  appears  to  have  yielded  the 
richest  results,  no  less  than  34,000  worked  flints,  the  teeth  of  as 
many  as  40  horses,  the  bears  Urms  spelam  and  arcios,  horns  of  rein- 
deer, C,  tarandua  and  C.  Gueitardi,  in  many  cases  showing  the  marks 
of  human  handiwork,  bones  of  badger,  fox,  goat,  water-vole  and  land- 
vole,  etc.,  the  latter  in  vast  quantities,  all  of  ^vhich  had  been  used 
for  food.  No  human  bones  were,  however,  so  far  as  I  could  learn, 
found  in  this  cave.  But  without  question  the  most  remarkable  object 
in  the  collection  is  the  human  jaw  from  the  "  Trou  de  la  NauleUe:*^ 
this  jaw  i^pears  to  be  more  ape-like  than  any  yet  attributed  to  man. 
Tet  to  MJkJX  it  is  dedded  to  bdong.    The  \Minft  oi  Vkid^  ^&^S& 


wanfinfT.  tlie  caninoB,  whicii  are  nbtont,  were  oTidoatly  exceedin^y 
powi.'rl'ui,  OB  Bliown  by  llit*  size  of  the  orifiwa  for  tbcir  insertion,  tfa>a 
jaw  ui  remnrkubly  amaU  and  must  have  perlaiucd  to  o,  race  of  dimin- 
ishod  etahire. 

"  Dr.  Dtipont  entertains  no  doubt  of  the  vast  antiquity  of  man  upon 
Uie  oarth.  J{o  said, '  the  man  of  tbe  maininotli  is  tho  man  of  Uie  rein- 
deer ;  and  tLe  reindeer  man  in  the  man  of  the  polished  fliut  period.' 
One  fact  mentioned  by  Dr.  Dupont  is  exceedingly  cnrious,  namely, 
that  the  horse  appcjun  to  have  abounded  at  the  time  of  the  early  cave 
men  with  rudely-worked  implemeDts  of  silex,  and  were  consumed  by 
them  for  food,  bnt  that  this  quadruped's  remoina  are  wholly  absent 
in  the  polished  flint  period,  from  which  he  argues  Uiat  the  horse  wm 
re-introdoced  at  a  later  period.  Amongst  the  objects  found  in  the 
cave  of  Challeux  were  pieces  of  fluor-spar  and  fossil  sheila, 
amongst  them  Cerilhinm  giganleam,  imported  from  the  country  of 
Champagne,  distant  10  or  50  miles.  The  flints,  too,  which  wen 
used  for  working,  were  brought  from  the  same  distance,  showing 
evident  knowledge  of  a  rude  state  of  trade  or  barter. 

"  It  is  to  be  noted  that  the  fossil  sliells  were  pierced  with  small 
round  holes,  evidently  in  order  t«  suspend  them  as  omamonts,'' 

Such  are  6ir  WiUiam  GtIubc's  remarks  upon  these  most  interesting 
oavems  and  their  contents,  I  would  only  add  a  few  brief  notes  for 
the  infurmation  of  those  physical  geologists  who  have  studied  tha 
phenomena  of  ancient  river  and  cave  deposits,  and  would  be  interested 
in  iiiir  cml.'iivr,!irrf  tn  toirLLto  those  of  Bulgiuiu  with  our  own  hero  in 
England. 

Tho  following  is  the  succession  of  deposits  aa  sketched  farme  in 
my  note-book  by  Dr.  Dupont : — 


1^  o^ 


''^W///////iW//W///. 

"  Lota  "  or  StntUed  Suida  tad  0*7. 
°~°"°-  °  ' z'^     °— ^^D°-"^"o    Peblil8B«li(iHmooiroolfc). 

The  points  that  stmck  me  most  particularly  are  as  follows  : — 
"^rst.  On  ascending  tho  ancient  Roman  encampment  above  ttte 
"Trou  des  Nutons,"  with  M.Dumont  snd  Dr.  Dupont,  they  pointed 
out  to  me  tho  position  of  the  Drifts  that  overlie  Uie  great  platfonn 
of  Carboniferous  Limestone.  These  drifts  contain  erratio  pebbles  and 
iMulders,  and  occupy  a  similar  position  above  the  bone  oaves  on  the 
Lesse.  as  do  those  of  the  boulder  drifts  of  Gower  above  the  oaves  on 
the  sea  coast,  or  those  of  St.  Asaph  above  the  river  that  runs  below 
the  limestone  caverns.  The  rolled  pebbles  at  the  base  of  the  oavQ 
deposits  are  like  those  on  the  upper  limestone  platfonn. 

Secondly.  After  the  Belgian  oavems  had  been  hollowed  out  in  tbs 
Otrboniferoua  Limestone,  an^  th«  carbonate  of  lime  removed,  pro- 
hablj  by  BpringB  acting  T^iv\Em^!Ba&iia^-%>n3na,''«.Sa-^«sc^  «vid«nt 
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that  either  engulfed  streams,  or  the  action  of  waves,  affected  the  interior 
of  the  cayes  precisely  as  was  observed  by  Sir  C.  Lyell  and  myself  in 
the  caves  of  Go  wer  and  St.  Asaph.  Although  encrusted  with  stalactitio 
matter  there  are  numerous  ^t-holes  and  marks  of  water  action. 

Thirdly.  Along  the  valley  of  the  Lesse  there  have  been  undoubtedly 
physical  changes  in  the  configuration  of  the  district  since  the  depo- 
sition of  all  the  stratified  deposits  within  the  caves.  This  is  also 
what  we  know  has  occurred,  in  many  instances,  among  the  subter- 
ranean caverns  which  contain  the  bones  of  the  extinct  mammalia  and 
the  flint  implements  in  England. 

Fourthly.  It  is  the  opinion  of  Dr.  Dupont,  if  we  rightly  compre- 
hended hun,  that  the  ''  Loess,'*  which  underlies  the  stalagmite  of  the 
eavems,  and  consists  of  stiff  clay  and  well  stratified  sands — ^the  same 
which  contained  the  human  jaw  and  the  bones  of  the  Bhinoeeros 
UehorhinuB — is  of  marine  origin^  I  do  not  know  what  reasons  Dr. 
Dupont  has  for  holding  this  opinion,  but  we  shall  soon  be  made 
acquainted  with  them,  as  that  gentleman  is  about  to  publish  a  work 
upon  the  physical  geology  as  well  as  the  animal  contents  of  these 
Belgian  caves.  Tbis  is  an  important  point,  for  if  the  basement 
gravel  and  silts  in  the  caverns  turn  out  to  be  marine,  I  see  no  way  of 
escaping  from  the  conclusion  that  the  valley  of  the  Lesse  was  sub- 
merged beneath  the  waters  that  deposited  the  pebble  and  drift  beds 
on  tibe  summit  of  the  limestone  platform  that  rises  above  the  caverns ; 
and  consequently  that  these  cavern  drifts  are  pre-gla^sial.  We  arrived 
at  other  conclusions,  upon  which  however  I  am  unwilling  to  lay 
much  stress,  as  our  survey  was  necessarily  short  It  appears  firom 
the  statements  I  gathered  from  Dr.  Dupont,  that  on  the  flanks  of  the 
Lesse  valley,  above  the  bone  caverns,  but  below  the  platform  drifts, 
there  are  high-level  valley  gravels  which  tell  of  an  ancient  river  which 
flowed  at  a  far  higher  level  than  the  waters  of  the  existing  river,  and 
which  old  river  is  not  unlikely  to  have  washed  down  pebbles  and 
drifts  derived  through  streams  by  lateral  sources,  from  the  platform 
drifts  on  the  high  country  around.  Again  the  pebble-beds  which 
lie  at  the  base  of  the  deposits  of  the  '*  Trou  des  Nutons  "  and  the 
"  Trou  de  Naulette  "  do  not  appear  to  me  to  have  a  marine  aspect, 
they  have  the  arrangement  of  an  old  river  shingle.  My  own  im- 
pression is  that  this  shingle  was  derived  from  the  platform  drifts  on 
the  upper  surface  of  the  country,  and  was  washed  into  the  caverns  by 
the  agency  of  the  underground  streams  which  opened  out  into  the 
valley  of  the  ancient  Lesse.  This  is  supported  by  the  evidence  of  the 
animal  remains  found  in  the  basement  deposits.  Bemains  of  the 
leaver  were  found  by  Dr.  Dupont,  and  this  testifies  more  to  fresh- 
water conditions  than  marine.  Again  we  believe  that  the  ''  Loe8S»" 
or  stratified  clay  and  silt  which  contained  the  human  jaw  and  mam- 
malian bones,  is  a  fluviatile  silt,  the  deposit  of  waters  which  once 
swept  into  or  through  the  caves  before  those  relative  changes  of 
land  and  water  level  were  brought  about,  which  caused  the  floodings 
by  turbid  waters  to  cease,  and  the  floor  of  the  caves  to  become  dry 
hmd,  and  the  stalagmite  to  gather  above  the  human  and  animal  reliOB 
with  its  enonwting  seaL 


Altogether  we  bglievo  the  liiatory  of  tbe  oavem  ^epowts  on  tbe 
Leeso  to  belong  to  that  ancient  river  hatory  which  geologista  now 
comprehend  an  the  period  of  the  loio-level  drifts  of  Mr.  Preetwich;  a 
period  when,  as  we  know,  in  this  country,  diiuatal  adaptations,  and 
many  of  tho  aniintilB  of  the  period,  wore  very  different  from  the 
m^aent.  Since  that  period  tho  great  manuualin  wliicb  once  inhabited 
Europe  have  becorao  extinct,  and  all  our  rivers,  like  the  river  Lesse, 
flow  in  deeper  hoUowe  excavated  in  tho  hard  strata  which  forms  tha 
bottom  of  their  valley. 

Wo  consider  the  drift  phenomena  of  the  caverns  on  the  Lesse  to 
bear  the  same  relation  to  the  existing  physical  condition  of  the 
country  as  our  old  Severn  and  Avon  loje-letel  valley  drijle  bear  to 
the  existing  riverc,  their  silted  up  lakes  and  alluvial  plains.  We  ses 
no  reason  for  attributing  a  more  ancient  history  to  the  human  remains 
of  the  "Trou  de  Naulettjj,"  than  to  the  numerous  other  example* 
^ven  by  Sii'  Charloe  Lyell  in  his  "  Antiquity  of  Man,"  where  human 
bones,  or  human  implements,  have  been  found  in  cavern  deposits 
aseoci&ted  with  the  remains  of  the  extinct  animals. 

The  principal  interest  attached  to  tho  caves  on  the  Lcsae  is  owing 
to  tho  great  number  of  human  relics  that  have  been  found  there ; 
and  I  may  here  observe,  that  tho  particular  oave,  in  which  tho  very 
remarkable  jaw  was  found,  lying  close  by  the  hones  of  the  rhinoceros, 
ifl  considered  by  Dr.  Dupout  to  have  been  a  den  of  the  hyaena,  for 
here  were  found  the  coproUtes  of  that  animal,  and  also  a  considerable 
number  of  gnawed  bones  of  elephant  and  other  animals.  Th9 
rhinooeros  bone  in  question  presents  strong  marks  of  the  hyaena's 


\ 


COmaESFOITDEITCE. 

RITER-DEKUDATION  OF  VALLEYS. 
To  the  Editor  of  the  Geoloqioal  Magazine. 
Sir, — The  attempt  of  Mr.  Green,  in  the  November  number  of  the 
Magazine,  to  render  ridiculous  my  explanation  of  the  physical  facts 
connected  with  the  valleys  of  Lancashire  and  Yorkshire,  which  facto 
he  allows  I  have  accurately  given,  will  scarcely  be  acknowledged  as 
a  fair  way  of  meeting  my  arguments. 

My  views — which  I  advanced  with  diffidence — may  be  erroneous, 
and  whenever  they  are  shown  to  be  so  on  physical  grounds,  I  am 
ready  to  abandon  them ;  but,  as  it  seems  to  me,  the  attempt  of  my 
colleague  to  prove  them  iUogieal  has  only  resulted  in  exposiiu;  him- 
self to  the  charge  of  being  still  more  illogical,  and  of  mis-statmg  my 
argument. 
Taking  the  case  of  Todmorden  valley,  he  puts  my  ai^ument  thus : 
"We  know  tliat  Jones,  heavily  shod,  etc.,  has  often  been  seen  in 
tiie  neighbourhood  of  what  is  now  the  vale  of  Todmorden. 

"We  do  not  know  for  certain  that  any  Stream  has  nm  throng^ 
this  valley. 
"  It  is,  therefote,  leaa  inon^^B  *Aisk.  'Out  -^liAs^  &sk^  ha.va  been 
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excavated  by  Jones  than  that  it  Bhonld  have  been  hollowed  out  l^  a 
stream." 

Now,  Sir,  if  Mr.  Qreen  had  put  "  cart  wheels,"  in  place  of  the 
name  for  which  I  have  substituted  ''  Jones,"  I  think  it  would  have 
been  still  less  incredible,  etc.  But  the  above  is  an  intentional  mis- 
representation of  my  argument  altogether.  "  Jones  "  does  not  happen 
to  be  an  agent  of  denudation  in  the  geological  sense,  at  least ;  but 
on  this  my  reasoning  hangs. 

What  I  stated  was  tluB, — ^that  of  two  acknowledged  agents  of 
denudation,  the  sea  on  the  one  hand,  and  streams,  etc.,  on  the  other, 
we  have  positive  proof  that  the  former  overspread  the  region  of 
Todmorden  valley,  and  we  have  no  evidence  of  the  latter,  therefore 
"  it  is  less  incredible,"  etc. 

To  conclude,  Sir,  I  think  it  would  conduce  more  to  the  advance  of 
science  if  discussions  of  this  kind  were  confined  to  the  region  of 
physics ;  attempts  at  proving,  or  disproving,  the  soundness  of  specu- 
lations on  natural  phenomena  by  a  logical  syllogism  are,  as  it 
appears  to  me,  scarcely  creditable  to  men  of  science. 

I  remain,  yours  faithfully, 

Edwabd  Hull. 
Manohvsteb, 

10M  NotwnbeTy  1866.  

PRE-HISTORIC  DWELLINGS  IN  GALWAY  BAY. 
To  the  Editor  of  the  Geolooioal  Maoazinje. 

Deab  Sib, — I  have  just  learned  from  the  Eev.  W.  Kilbride,  vicar 
of  the  Aran  Isles,  at  the  mouth  of  Gtdway  Bay,  that  he  and  my 
old  college  chum,  Capt.  Rowan,  of  Tralee,  have  discovered  on  the  large 
island,  under  the  Sand-dunes  south  of  Tramore  {anglic^y  the  large 
strand),  and  extending  from  them  seaward  below  high- water  mark, 
ancient  habitations,  consisting  of  Cloghauns,  Fosleao,  Kitchen-mid- 
dens, etc.,  etc.  This  ought  to  prove  that  the  land  about  Galway 
Bay  has  simk  last,  not  risen.  If  this  is  the  case,  **  The  Old  Lake " 
mentioned  in  the  paper  *'  On  the  Hock  Basin  of  Lough  Corrib,"  in 
the  Geological  Magazine  for  November,  may  have  been  partly 
formed  since  the  Glacial  period.  The  bogs  now  below  high-water 
mark  may  also  have  been  formed  on  high  land ;  but  still  the  &c(t 
remains,  that  the  morass  between  Black-rock  and  Black's-hill,  in 
which  peat  is  forming  and  trees  growing,  is  below  high- water  mark. 

G.   HSNBY  EiNAHAK. 

No9.  10,  1866.    .  

THE  DENUDATION  OF  THE  WEALD. 

To  the  Editor  of  the  Geological  Magazinb. 

Sib, — ^In  the  last  number  of  the  Geological  Magazine,  (p.  484), 
the  Bev.  0.  Fisher  mentions  our  paper  on  the  Med  way  Gravels  and  the 
Denudation  of  the  Weald ;  ^  and  after  saying  that  we  '*  rely  much 
upon  a  river  gravel  at  an  elevation  of  800  feet,"  he  adds,  "  I  do  not 


know  the  locality ;  but  does  it  follow  that  because  tbe  river  has  once 
flowed  at  a  higher  level,  thtreforcs  the  Bubsequent  degradatigii  of  the 
surface  is  the  work  of  tbe  river  ?  " 

Without  discussing  Mr.  Fieher'e  views  at  length,  we  would  beg  to 
call  his  attention  in  the  present  instance  to  the  fact  that  between  the 
gravel  at  the  SOO-fcet  level  and  the  present  river,  there  exist  «iior> 
moua  depOMta  of  gravel  and  brick-earth  at  all  intermediate  heights. 
From  this  we  infer,  as  we  stated  in  our  paper,  "that  the  river  deep- 
ened its  bed  gradually,  and  tuAit  since  tho  Medway  flowed  at  thA 
800-fect  level,  no  agents  except  rain  and  rivers  fand  possibly  rivw 
ioo)  can  have  been  working  at  the  denudation  of  the  rocks  oontained 
within  the  basin  of  the  Medway"  (p.  464).  During  the  time  that 
this  was  going  on,  at  all  events,  tbe  valley  could  not  have  been  ex- 
cavated by  an  ioe-shect,  althougli  several  facts  mentioned  by  us 
point  to  tbe  existence  of  ico,  but  on  a,  much  smaller  scale  than  what 
is  su^esled  by  Mr.  Fishor,  and  with  different  results.  {See  pp.  458, 
466,  4G9.)  Tour  obedient  eorvanta, 

WiLiiiAM  ToPLKY,  Clesiiint  Le  Nev«  Fobtcb, 

Gaotaoian,  StmvRY  Ofpio^  BBKA.ai,  hbas  Hklstom,  CDiuriiu.t.. 

iVw.  10,  18S6, 

ON  FAULTS  IN  TeE  DUIPT-GRAVEL  AT  niTCHIN. 
To  the  Editor  of  the  Geological  Maoazinx. 

8iH,  —  In  the  last  number  of  the  Quarterly  Journal  of  the 
Geological  Society  there  is  a  paper  by  Mr.  Salter,  on  some  faults  in 
tbe  Drift  Gravel  at  Hitchin,  in  which  the  autlior  has  expressed  him- 
self 1  think  rather  more  decidedly  than  tbe  facts  of  the  case  warrant. 

Mr.  Salter  mentions  two  sections :  The  first  is  seen  in  a  large 
chalk -pit  immediately  to  the  south  of  the  Hitchin  Station,  and  shows 
Chalk  capped  by  a  mixed  mass  of  gravel,  sand,  clay  and  brick  earth. 
As  far  as  I  could  make  anything  out  of  this  confused  mass,  the 
diferent  members  seemed  to  lie  in  lenticular-shaped  beds,  and  not  to 
have  any  definite  order  of  super-position ;  indeed,  I  could  neither 
here  nor  elsewhere  in  Herts,  and  Buckinghamshire  establish  any  sub- 
divisions among  the  drifts  that  were  of  the  least  value,  and  come  at 
last  to  put  the  whole  together  under  tbe  comprehensive  name  cf 
Boulder-beds.  To  return  to  the  section  :  these  Boulder-beds  rest  on 
a  very  uneven  surface  of  Chalk,  and  my  impression  was,  that  the 
mequalitioB  at  the  junction  had  been  produced  by  denudation,  or  by 
water  percolating  through  the  gravel ;  and,  tbough  I  paid  sevend 
visits  to  the  spot,  I  never  saw  anything  that  looked  to  me  like  a 
iault.  Far  be  it  from  me  to  deny  there  are  faults,  but  I  do  think  that, 
if  tbey  had  been  as  palpable  as  Mr.  Salter  jepresents  tbcm  to  be, 
they  would  not  have  escaped  my  notice.  With  regard  to  the  other 
section,  dose  to  a  bridge,  crossing  the  railway  a  little  further  to  the 
sontb,  1  dare  epeak  more  positively,  for  1  feel  almost  certain  that  the 
gravel  here  lies  in  a  large  pipe  in  the  Chalk.  Do  the  other  faults 
affecting  tbe  Dritl,  of  which  we  bear  from  time  to  time,  test  on  sucli 
andence  as  this  ?  1  un,  Sir,  ^oor  obedient  servant, 

k.  ^  Qaux. 
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PROFESSOR  JUKES  ON  THE  DEVONIAN  R0CE9. 

To  the  EdiUyr  of  the  Oeoloqioal  MAOAznne. 

Sib, — ^In  his  recent  communication  to  the  Geological  Society,  on 
November  7th,  Professor  Jukes  argues  that  the  rocks  of  North  Devon 
are  identical  with  the  Carboniferous  and  Old  Red  Sandstone  rocks  of 
Hie  South  of  Ireland.  His  conclusions  seem  to  be  mainly  based 
upon  great  lithological  similarity,  and  are  strongly  contested  by 
English  Geologists,  chiefly  upon  palaeontological  grounds.  It  is 
admitted  by  both  sides  that  tiie  Devonshire  rocks  from  the  Culm 
Measures  northwards,  dip  steadily  to  the  south,  but  the  large 
thickness  thus  represented  is,  according  to  Professor  Jukes'  view, 
reduced  by  a  great  east  and  west  fiault  along  the  strike  allowing  the 
northern  portion  of  the  rocks  to  sink  upon  that  side,  and  causing  a  belt 
of  Old  Red  Sandstone  to  make  its  appearance  crossing  the  country 
along  with  it,  and  producing  the  following  order  of  succession : — 

£?  y  \  y 

South,     gf         "^        ^.        \  ^         B'    No^^' 


.^ 


^  /  /    \'i    /  # 


His  opponents  deny  the  existence  of  the  fault,  and  look  upon  the 
whole  as  a  regular  sequence  of  Devonian  (or  Old  Red)  rocks,  with 
euccessive  fossiliferous  zones  passing  upwards  into  the  Culm 
Measures. 

Mr.  Jukes'  idea,  if  we  mistake  not,  has  been  to  a  certain  extent, 
in  one  way  or  another,  long  since  advocated  by  some  Irish  Geologists, 
who  have  held  that  plant-bearing  beds  in  North  Devon  had  represen- 
tatives in  the  Irish  Old  Red  Sandstone,  or  at  least  that  the  Devonian 
rocks  of  that  district,  and  a  large  portion  of  the  Irish  Old  Red,  both 
belonged  to  the  obsolete  Greywacke  formation.  At  all  events, 
whether  the  difference  between  the  fossils  of  these  English  and  Irish 
areas  be  sufficient  to  establish  a  difference  in  their  Geological  nomen- 
clature, or  not,  it  must  be  remembered  that  the  rocks  of  both  districts 
having  a  somewhat  similar  general  strike,  and  a  strong  lithological 
resemblance,  are  geographically  so  situated  as  to  have  been  apparently 
once  connected,  although  the  organic  remains  on  each  side  of  the 
Channel  differ  more  than  might  have  been  expected  from  the  aspect 
of  the  rocks. — ^Yours  truly, 

LoirooN,  Novy  9,  1866.        H    •^    4\^* 

GLACIATION  IN  DEVON  AND  ITS  BORDERS. 

To  the  Editor  of  the  Gbolooioal  Maqaziks. 

Snt, — The  Rev.  0.  Fisher,  in  his  article  on  "The  Probable 
Gladat^rigin  of  Certain  Phenomena  of  DenudsAiQiti^**  ^\i\s^«^^^flc% 
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in  yonr  current  number,  enys,  "Mr.  Jukee  has  described  Olacial 
SixiiB  in  Devonshire ; "  referring,  of  ooiirso,  to  the  letter  by  that 
Oeologiet,  which  appeared  in  the  Geoloqicaj.  Magazine  in  October, 
1866. 

Being  quite  inclined  to  belicTo  in  "  the  existence  of  land -ice  at 
comparatively  recent  geological  periods,  oven  in  the  south  of  England," 
snd  delighted  at  the  prospect  of  a  fact  so  confinnatory,  I  took  an 
early  opportunity,  in  company  with  Mr.  W.  Vicary,  F.G.S.,  of  Eieter, 
of  viBiting  the  valley  of  the  Exe,  for  the  porpoBc  of  carefully  etady- 
ingthe  mouldinge  and  striro  alluded  to. 

We  found  that,  so  far  aa  it  goes,  Mr.  Juies'  description  is  very 
correct  and,  indeed,  graphic ;  but  we  found  also  that  he  could  n^ 
have  seen  anything  like  all  the  facts.     In  short,  we  were  folly  satis- 
fied that  the  mouldings  were  not  produced  by  any  kind  of  ice  action. 
Yours,  Ac, 

W«,  Fenoellt. 

ToBaoAT,  Stranitr  Slh,  186S. 


ICE-MARKS  ON  THE  MENBIT  HILLS. 
To  the  Editor  of  the  Geoldoioai.  Maoazine. 
Sir, — ^While  lately  comparing  the  forms  of  cliffs  and  rocks  amon^ 
the  Mcndip  Hills  with  phenomena  now  produced  by  oceanic  waves 
and  eiirrtntfl.  1  saw,  in  the  midst  of  an  ftsscmblnge  of  |»rforatod 
rocks,  two  stones,  one  of  which  (Fig.  1)  did  not  seem  altogether  like 
any  rock-surface  I  have  yet  noticed  on  the  sea-coast.  This  stone  is 
between  two  and  three  feet  in  diameter,  and  appears  to  bo  a  looser 
and  somewhat  displaced  portion  of  the  underlying  Mountain-lime* 
etene  strata. 


The  marks  seem  as  if  they  had  been  forcibly  grooved  out  in 
the  direction  of  the  arrow  by  a  cause  preserving  a  nearly  uniform 
level  and  direction.  The  face  of  the  stone  now  dips  in  the 
direction  of  the  darker  marks,  which  look  like  shallow  cracks  en- 
larged by  water.  The  spot  is  near  the  summit  of  the  hill  to  the 
north  of  Axbridge;  and  from  the  Shute-shelf  road  several  footpaths 
lead  to  it  thxou^  &  -wood.    Contftanrm^^faa  B»at  interest  ice-marka 


Correspondence.  675 

are  now  exciting  in  Britain,  Ireland,  and  Seandinayia,  I  lose  no 
time  in  sending  you  the  above  rough  sketches.^ 

D.  Magkintosh. 
Taxtkton. 

P.S. — ^I  see  the  Eev.  0.  Fisher,  in  your  last  number,  has  arrived 
at  a  conclusion  in  support  of  which  I  have  been  collecting  facts 
during  the  last  eighteen  months,  namely,  that  the  superficial  angular 
debris,  earth,  and  loam,  from  which  our  slopes  and  hills  partly 
derive  their  smooth  and  rounded  forms,  is  not  principally  a  dis- 
integration in  situ,  but  has  been  carried  or  driven  along  by  a  simulta- 
neously toide-apread  agency. 


MARINE  DENUDATION  AND  TIDAL  CURRENTS. 
To  the  Editor  of  the  Geoloqioal  Magazine. 

Sm, — ^Without  wishing  to  unduly  prolong  the  discussion  on  this 
subject,  which  has  recently  occupied  so  much  of  your  space,  may  I 
briefly  notice  a  point  in  the  letter  of  my  friend,  Mr.  Mackintosh,  in 
which,  I  think,  he  seems  to  reverse  the  order  of  cause  and  effect  ? 
Admitting  the  influence  which  the  form  of  the  coast-line  has  on  the 
direction  and  localization  of  tidal  currents,  the  difficulty  on  the 
marine  theory,  still  remains  unexplained,  as  to  the  original  excavation 
of  these  inlets  and  channels,  before  they  could  determine  the  direc- 
tion of  the  eroding  sea-line. 

The  phenomena  exhibited  in  shallow  seas  in  the  constant  shifting 
of  sand-  and  mud -banks,  and  the  ploughing  up  and  re-deposition  of 
matter,  such  as  is  now  going  on  in  the  German  Ocean,  and  is  so  well 
exemplified  in  both  the  internal  structure  and  surface-contour  of 
much  of  the  marine  drift,  seem  to  afford  the  strongest  evidence  of 
the  changeable  character  and  want  of  local  persistency  of  small 
marine  currents. 

As  regards  deep  seas,  the  difficulty  in  accounting  for  the  marine 
excavation  of  continuous  valleys,  may  be  briefly  stated  thus  :  If  the 
whole  was  done  simultaneously,  it  would  involve — in  the  case  of 
many  of  the  Swiss  valleys — (having  a  range  of  altitude  of  7000  or 
8000  feet) — a  depth  of  action  far  beyond  what  is  known  to  be  the 
lower  limit  of  marine  currents ;  and  if  progressively  by  coast  action, 
a  persistency  of  position  which  seems  incompatible  with  the  entire 
chietnge  of  contour  during  emergence  or  submei^nce,  to  an  extent 
equal  to  the  range  of  altitude  of  the  valley. 

A  friend,  who  has  recently  been  in  Norway,  informs  me  that  the 
Fjords  invariably  terminate  in  a  vaUey ;  admitting  that  the  cliff-girt 
sides  of  the  Fjords  are  the  result  of  marine  erosion,  does  it  not  seem 
more  probable  that  this  was  superadded  to  a  previously  existing 
subaenal  valley,  than  that  the  junction  of  the  Fjord  with  the  valley 
prolongation  was  a  matter  of  accidental  coincidence  ?    And  if  the 

^  Fig.  2  is  Tery  regulariy  grooTod,  and  the  whole  rarface  imoothed. 


whole  had  been  done  by  marine  action  why  does  rot  tlio  vertici 
cliff  structure  eontinuo  up  the  »nUey  prolongation  of  the  Fjord  to  tl 
Norwegian  walt-rshed  ?  FaiUifuIly  youre, 

Gkobok  Maw. 

DISCOVERT  OF  AUPTX  KUDUS  AT  MALVERN. 

In  the  November  number  of  tbo  GsorooioxL  Maoazinb,  at  p.  t 
We  stated  that  Mr.  K.  B.  Ei^mp- Welch  had  informed  ue  of  I 
dJHcovery  of  Ampipi  n>idus  in  tlie  Woolhope  Limeetone,  at  <" 
widl,  near  Malvern.  Wo  stated  that  the  ejiecimcn  of  Ampyz  siu 
to  ua  by  Dr.  Grindrod, — and  supposed  to  be  that  discovered  by  Mf.- 
Kemp-Welch — was  manufactured,  and  in  that  opinion  we  are  con- 
firmed by  our  correspondent,  Dr.  Harvey  B.  IIolI,  F.G.S.,  of 
Elderelio  House,  Worcester,  who  says  in  a  letter  jnst  received, 
"the  epecimen  is  composed  of  tlie  tail  of  Phacop$  Dowmngite ;  the 
vest  is  artificial." 

Having  sinc-o  been  favoured  wilh  a  letter  from  Miss  Eylon,  of 
Eyton,  near  Wellington,  dated  November  3rd,  slating  that  she  was 
present  at  the  discovery  of  Mr.  Kemp-Welch's  Amjit/x,  and  can 
testify  lo  its  genuineness ;  and  having  also  been  favoured  with 
another  letter  from  Mr.  Kemp-Wolch,  dated  from  Poole,  Dorset, 
5th  November,  jirolosting  ngainst  the  condemnnlion  of  his  iaterest- 
inj^  .'■[iti.'iiiii'ii,  we  cniinot  but  imiipiue  that  the  Trikibito  discovered 
hy  l\i.  Ki  ni],-Wil,.],  has  tjcen  misl.-iid  by  Dr.  Grindrod,  and  that 
the  supposed  Ampyx  examined  by  Dr.  Holl  and  myself,  is  one  of 
those  luanufactuied  specimens  only  too  frequently  sold  to  the  un- 
wary visitor  to  the  Malvern  and  Dudley  districts,  and  accidentally 
placed  in  the  Doctor's  Museum.  "  Ampyx  tiudus,"  says  Dr.  Holt, 
"  has  not  hitherto  been  found  in  the  Malvern  <listrict." — H.  W. 


OBITTT-A-EIT. 


William  Hopkins,  M.A.,  LL.D.,  F.R.S..  F.G.S.,  so  distinguished 
for  his  researches  ithistraiive  of  the  application  of  Mathematics  and 
Physics  to  Geologj-,  died  in  October  last.  Wc  understand  that  for 
sometime  pasthis  health  had  been  gradually  declining.  He  resigned  in 
1865,  his  fellowship  of  the  Royal  Society,  to  which  he  liad  haen  elected 
in  1837.  In  the  Geological  Society  of  London  he  filled  the  office 
of  President,  during  the  Sessions  1851-52,  and  1852-53,  previous  to 
which,  in  1850,  he  had  received  the  Wollaston  Medal  from  Sir  Charles 
Lyell,  who  on  that  occnBion,  gave  an  outline  of  his  principal 
geological  rese.archcs.  In  1864  he  filled  tho  office  of  President  to 
the  British  Association  at  the  Meeting  at  Hull,  and  held  the  samo 
ofGce  in  the  Cambridge  Philosophical  Society,  in  which  Transactions 
many  of  his  most  important  papers  were  published.  It  is  said,  that 
Jie  used  to  complain,  that  he  could  not  get  Geologists  to  understand  his 
matbeniatics,  Dor  M&tbamB&OMute  ^a)ua  sn.Smlu&'Ksl  in.  hia  geology. 
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